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PREFACE. 



JL HE Subject of the following Sheets^ it will be al- 
lowed by all^ is novels and the path which leads to it af. 
yet untrod ; little progress havbg hitherto been made id 
Meteorology, the. difficulties to encounter, in such 
an undertaking, must be consequently great: its high 
importance must, however, be admitted, as h not 
only respects the productions of the soil upon which 
Qur very existence depends, but refers also to every 
species of National Improvement — ^to the Health of 
Mankind — and the Comfort of Society. 

The Remarks here candidlysubmitted to thejudgment 
of the Public, are the result of many Years spent in making 
experiments for the purpose; and which have been 
conducted with great labour, and at considerable ex- 
pence. As these have often been repeated, and the 
conchisions not hastily drawn, the Public may rely on 
their general accuracy. 

The Author's preconceived views on the priticipal 
subjects here treated of, have been most satisfactorily 
answered by them, and his opinions confirmed. They 
also correspond with Experiments of a similar nalure, 
which have been recently made by the ablest Physiolo- 
gists^ both on the Continent as well as in this country. 
Perhaps it may be objected by some, that the Theory is 
chimerical, and the suggestions impious; to such it 
may be observed, that to attempt to improve the sur- 
rounding medium iti which we breathe, is equally as 
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rational as to melioaate the surface of the ground on 
which we tread; if the latter is barren^, we think we 
possess an undoubted right to fertilize it 3 and if the 
former become noxious^ we surely possess an equal 
right to endeavour to correct it. Whatever alteration 
is produced on the Earth by the skill and industry of 
Man, furnishes an additional argument for what may 
hereafter be done in the Atmosphere around us. Nay^ 
if such an objection as this were at all allowable^ it 
would apply equally strong against what has already 
been accomplished ; it would tend to condemn an use- 
ful Plan^ long generally approved and adopted^ that of 
dissipating Electric Clouds ly Conductors affixed to Ships 
and Buildings, to prevent the terrible effects otherwise 
produced by Lightning. . Thus viewing every Scheme 
for diminishing the wants, and increasing the com* 
forts of Man as highly rational, the Author submits his 
Hints to the candid Investigation of a discerning Pub- 
lic; rather wishing to appear in the Character of an 
humble Enquirer, than as a dogmatising Theorist. His 
Aim is Truth, bis Motive good; his only Wish 
the furtherance of Science; his Desire, to serve the 
Cause of Humanity-— and, as he covets no Praise, he 
fears no Blame. 

Whatever may become of the Theory here laid down, 
if, after a fair and mature investigation, it appear not 
to be svlsiantially founded^ in the view of candid and 
scientific men, he hopes, at least, to have credit given 
him for a set of accurate and valuable Experiments, 
with useful and important Observations, which may be 
of service to further Enquirers ; and tend at least to 
xh/n>^ some light upon a subject, hitherto buried in 
4most profound obscurity. 



CONTENTS. 

CHAP* !• Remarks m the Climate <jf Great Britain \ 

,..,.» IL On Evaporating Surface, Trees, Fences, 

&c 17 

..,.,. Ill, On the Dispo$€il of Vapout arising from 

Fegetalle Surface 35 

*..... IV. Pouyer of Vegetalfks to deprive Vapour of 

its Electricity-^Experiments to shev^ 
the Forn^tio^ of Rain more fully in 
the Western and North Western, than 
^ the EfisfefH Sides of (his KUigiom* 
Causes and cemparative View 68 

• •.,., V* Th^ different Effects produced by a settled 

OTid serene, or a moist and cloudy Jt-* 
mosphere^on Vegetable andAnimalEco^ 
nomy — Diseases iff Plants, 'arising 
from the sudd^i Variations ofTempe^ 
raiure^^Increase of noxious Insect^^ 
Kinds di^cQvered, which were formerly 
uvknmpn in this Climate .64 

.,..., .VI. General Sutfaee of Cultivated Lands. . , lOQ 

V IL On the Increase of Pasturage leyond that 

of Tillage f. 132 

«... VIII; On the iTifiu^nce of a cold humid Climate 

on the Animal EfiOnoijny — Fashionable 

Stoves-^Wairm Rooms-^ThinClothing^ 
&c. (^c , 169 

^ IX. Effects (fa less clouded State of the At^ 

mosphere on the Pasturage and other 
Vegetables-^Jtecommendation of sub-' 
stitutrng other Substances, instead of 
Hay, for feeding Horses, ^c. • • , ,203 



• •• 



Vlll CONTENTS. 

CHAP, X. On . the prolmlle Methods of ameliorating 

the State of the Atmosphere at the Sea^ 

' son complained of- — Reduction ofex^ 

kaiing Surface — Quantity ofJEvapora" 

^mi from various Kinds y &c 916 

XL Attention to Fences — A redtiction of thfm, 

and planting such Vegetables for the 
Purpose as evaporate little — France 
and other Countries probably owe much 
of their serene Atmosphere to this, 
among many other Causes, fSc. . .938 

• ,., XII. Extent of Fasturage from the increasing 

Advance of Lahour — High Taxes^^ 
And the Influence ofTytheSf &c. • . 953 

. , • • XIIL The removal of useless Vegetahles, as PoU 

lard Trees — ModernornamentalPlan* 
tations — Trees in Hedge-Rbws — And 
a general Reduction of Trees recom^ 
mended, * 971 

.... XIV. Not to place too much Reliance on Foreign 

Commerce 990 

, . . . XV. On the Influence of Inchsure-Acts^ Wc.997 

. . . . XVI. On the Influence of aqueous Surfaces on the 

Climate .% 304 

, . . .XVII, Imperfection of our Meteorological Know^ 

ledge-^Means of Extending it^ffc. 3 1 1 

. . . . XVII [. An Enquiry into the Cau^ of Winds; par^ 

ticularly those which are experienced 
in GreatBritain, (Sc 394 

XIX. Effects of Electrical Agency — A Recom- 
mendation of a Plan of occasionally 
Electrising the Atmosphere^ as well as 
occasionally dissipating its Electricity ^ 
&fc , 343 



ON THE 

CLIMATE 



i OF 



GREAT BRITAIN, 



AND THE. CHANGES IT HAS UNDERGONE, 



CHAPTER I. 



On the ClimatCi 



Ti . . 

O create Worlds, to arrange the different part*^ 

to organize the whole, furnish them with inha-^ 
bitants of different descriptions^ and to provide 
supplies for their various wants, is the glorious 
prerogative of the blessed Creator. I'o Collect, 
mbdify, and adopt fot necessary uses, is the pri- 
vilege of the creature ; and chiefly, as endowed 
with superior powers, and delegated with Supe- 
rior authority, of his creature Makt. The subor- 
dinate ranks of being appear to be placed under 
his protection, and fbrmed for his ulrimate use. 
In proportion as real science advances, hi^ 
powers are found less limited ; the goodness of 
Gob appears still more Visible in creation ; and 
while the mind is expanded by discoveries, the 
motives for gratitude continually increase. The 
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evils he was accustomed to look upon as in- 
evital^le, he finds are of ^ temporary nature, 
and many which he has been accustomed to 
lament, were within his reach to remedy ; and 
that while he has been silently complaining 
against a beneficent Deity, lie ought to have 
chided his owii inattention, and condemned his 
own sloth. Numberless instances might be ad- 
duced ; but we trust tbis truth will appear as 
'strongly in the present case, a§ in the methods 
recently discovered for destroying contagion, 
preventing some diseases, and extirpating others. 
With this view we enter upon the subject, and 
to this end are pointed the remarks we shall 
make mpon the changes tbi$ climate has under-^ 
gone. ^ 

England, from its insular situation, in com- 
mon with all other Islands must ever expe- 
rience to a certain degree, a variable atmosphere i 
the changes of temperature with respect to heat 
and cold, dryness and moisture, being more frc^ 
quent and sudden than in countries on the Con* 
tinent. The climate of this country is uni- 
versally allowed, by those who have had oppor- 
tunities of making comparisons, to be the most 
uncertain of any on the Globe. This perhaps 
may be accounted for from its peculiar situation i 
Itts distance from the equatorial and polar parta 
€)f the Earth ^ its having the gjrcat Eurc^w 



Cotitinfcnt to the east, and an ettensire oceaa 
to the west. Notwithstanding this variablenesSj 
liowever^ it possesses many advantages over 
irouhtries situatied between the same parallels of 
latitude on the Continent } the inhabitants not 
being subject to the extremes of heat and 
drought in summef^ nor of cold and frost in 
iKrinter. The greatest defects in the English 
climate appear to be> the dry cold easterly 
winds generally prevalent in the spring, and the 
frequent rain and cloudy skies experienced ia 
our sutnmer months. It has been an opinion 
Umversally adopted of late years, that the g^ne«- 
tality of our summers are more wet, and con- 
sequently coldefy and our winters less fto%tj and 
tnore mild than they formerly were. This re- 
mark has been made not only by speculative, bu€ 
practical men ; by those most observant, be*- 
cause most afiected by ungenial weather^ Per- 
sons ignorant of the strong and uniform con- 
nection between cause and effect are utterly at a 
loss to account for it, while they acknowledge 
the fact ; and the generality of such persons^ 
being addicted to superstition, do not fail oa 
such occasions to cut the knot they cannot un- 
tie, and solve every difficulty by having reopurse 
to supernatural means ;'-*the malice of our grand 
enemy, or the judgments of the Almighty* 
Hence while this change has bttn observed^ the 
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greater part of the observers have attributed it 
to that outrageously impious act of our legisla* 
ture in the year 1752 ; — -for to change the style^ 
with them^ is to alter the seasons. To this has 
been attributed the cloudy and ungenial weather 
we have more or less experienced ever since, and 
the years of scarcity we have so frequently felt. 
This change, it has been peculiarly remarked, 
has been taking place since about the years 
1770 or 1775. And if we apply for information 
on this subject to people occupied in rural af- 
fairs, whose time has been employed in agricul- 
tural or horticultural pursuits, whether or not 
the generality of our summers have been of late 
years more unfavourable for the production of 
corn and fruit ? the answer is in the affirmative ; 
for the seasons have been invariably more wep 
and cold than formerly they were. But the en- 
quiring mind on such occasions is naturally 
rouzed t6 investigation, and endeavours to ac- 
count for the causes of this cxtraqrdinary and 
unfortunate change. We find from astronomi- 
cal observation, that our geographical position 
on the globe has not varied, materially ; for 
though it has been ascertained that the angle 
formed by the equator and the ecliptic has been 
gradually lessening, called the nutation of the 
earth's axis ; and the retrograde motion observed 
in the apparent situation of some remarkable 
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fixed stars, called the procession of the equi- 
noxes, proves that some alteration annually takes 
place ; yet the ratio is so small, that the aggre- 
gate of centuries will not amount to sufficient 
aberration to justify us in considcripg this as the 
sole or principal cause in the mutability of our 
seasons. For we do not hear the same com- 
plaint of wet cold seasons from our neighbours, 
who inhabit' the same parallels of latitude on 
the Continent : we may therefore with propriety 
suppose this increasing disposition to humidity 
in summer and mildness in winter*, is owing to 
some change effected on the surface of our Island* 
It will therefore be an useful and necessary in- 
quiry, to ascertain what changes of this nature 
have occurred for a series of years back, and how 
far they may have been affected by human art. 

* The quantity of free ihermometrical heat givtn out in 
the processes of combastion and animal respiration through- 
out Europe, and Britain in particular, probably may have 
some influence on the atmosphere, and cause an increase of 
temperature in winter. Suppose, by way of illustration, 
that all the various culinary fires, and others employed in 
our extensive manufactories, with the nocturnal combustion 
of oil and tallow made into one immense Are, the heat 
given to the circutnambient atmosphere would be very eon- 
Biderable ; the quantity of hejat, therefore^ given out firom 
this source must be vastly greater than it was some centuries 
ago. The same reasoning will apply to anii^al ^^ 
piration. 
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We possess no direct mean of ascertaining the 
variations of the weather, 

*' In days of yorcywhen knights were'tased in mail, 
*' And falcon gentil entertained nobiltty :*'— 

as the thermometer and barometer are inventions 
of modern times. We must therefore reason 
from historical facts, and draw our conclusions 
chiefly from analogy. Judging from the ac- 
count the Romans gave of the climate in Bri« 
tain, France^ Germany, and the other Celtic 
countries they invaded, there is reason to believe 
the climate of each experienced a considerable 
amelioration from an increase of population and 
the introduction of their system of agriculture. 
The extensive forests being felled, and swampy 
morasses drained, which previously occupied a 
considerable portion of this kingdom, a less va- 
porous atmosphere was consequently raised ; and 
the genial influence of the solar rays being ad- 
mitted to warm the soil, the acquired heat en- 
abled it better to resist the cold of winter; and 
thus a milder temperature was produced. In 
speaking of the climate of England in modern 
times, it is a common remark how much more 
disposed to cloudiness and humidity the atmos<* 
phcre must have been before the extensive io^ 
rests were cleared, and the morasses drained ! It 
probably was so; ' but when we say the country 
was overrun with wood, we can by no means 



suppose that ev^ry acre o£ soflbce was in thi» 
state ; it coukl only have been so m the rak 
countries; feu* h does not appear that many of 
our extensive downs^ which are generally in 
elevated and ex|iQsed sitiiations^ wei?e ever co» 
vered with wood ; as we have no accounts of 
ti^eir denudation^ nor are there the most remote 
vestiges remaining of such a state. We cannSot 
therefore imagine that Salisbury plain, the downs 
of Dorset, the Cotswold hills in Glocestershire^ 
or the wolds of Yorkshire, were ever covered with 
extensive woods. The British abori^nes, when 
first visited by the Romans, appear to have been 
but little conversant with the cultivation of the 
gi;ound ; for, according to the early writers^ 
Caesar, Strabo, Diodorus Siculus^ and others^ 
they subsisted principally on flesh and milk: 
but, from their intercourse vnth the more civi* 
lized Romansj they were soon taught to turn 
their attention to agriculture. At this period 
we may date the commencement of an impfove«« 
ment in the climate : the rich vales were first 
cleared on account of then* greater depth of 
soil, and the decayed vegetable matter, such as 
leaves, moss, &c. which was deposited on the 
surface. This, i;^ich had been accumukting. 
for centuries, reduced by time to excellent 
ml, now subjected to the plough, produced 
most luxuriant crops ; as appearai by the sup^ 
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plies of gr&in drawn from this Island for the use 
of the Roman armies in Britain, and their bre- 
thren at home. All the traces of Roman vinc^ 
yards arc now lost ; but Tacitas says vineyards- 
were introduced into Britain by the Romans 
and Vopiscus, (vid. in vita Probi. c, 18) says 
the Britons were allowed vineyards for wine 
^^ Britannis permisit ut vites habercnt vinum- 
quc conficerent ;" probably at first they found 
but few genial spots; yet as the country im-r 
proved, the climate became more favourable to 
the culture of this valuable plant. Bede, an. 
early writer, mentions the introduction of it by 
the Romans, most likely the Roman Britons, 
who, finding the climate improved, after- 
wards, in imitation of their southern neighbours, 
introduced the vine ; for if this were not the 
case, how can we account for particular lands 
bearing the appellation of^uinejardsy which many 
do even to the present day. The vale of Glo- 
cestcFshire, according to William of Malmsbury, 
produced, in the twelfth century, a3 good wine 
as many provinces in France; and in the coun^. 
ties of Worcester, Hereford, Somerset, Cam- 
bridge, Kent, and Essex, lands are still to be 
found called by the name of vineyar4s. Wilr 
liam of Malmsbury writer thus in his book De 
Fontificibus: — ^* The vale of Gloucester is so 
p^led from its chief city^ .the soil wherppf 
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l^eldeth variety of fniits and plants^ and all sorts 
of grain ; in some places by the natural richness 
of the ground, and in others by the diligence of 
the countryman: enough to excite the idlest 
person to take pains, when it repays his indus- 
try with the increase of a hundred fold. Here 
you behold the highways and public roads (iiU 
of fruit trees, not set, hut growing naturally. 
The earth, of its own accord, bearing fruit ex- 
ceeding others both in taste and beauty; many 
of which continue fresh the whole year round, 
and serve the owner till he is supplied by a new 
increase. There is no province in England hath 
no many Or so good vineyards as this country, 
either for fertility or sweetness of the grape; the 
wine whereof carrieth no unpleasant tartness, 
being not much inferior to the French m sweei^ 
ness. 

4 

^^ In the early periods of our history, the Isle 
of Ely was expressly denominated M# IsJe of 
Fines hy the Normans,^* ** Fineyards are fre^ 
quently noticed in the descriptive accounts of 
doomsday, and thos6 of England are even men- 
tioned by Bede, as early as the commencement 
of the eighth century. Doomsday exhibits to 
us a particular proof, that wine was made in 
England during the period preceding the con- 
quest; and after the conquest the Bishop of 
Ely appears to have received at least three or 
fsw tons pf wine annually, as tythes from the 
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produce of the Firi(yards in his diocese^ ahd §§ 
hav€ made frefumt refervaiions m his leasees of m 
ieriain qtumthy of wine for rmtr " A plot of 
land in London, which now forms East Smith- 
field, and some adjoining streets, was withheld 
from the religmas house wtthm AMgate, by four 
dnccessire constables of the tower,, in the reigns 
of Rufos, Henry,, and Stephen, and mode &y 
tiicm into a Vineyard to their great enioioment 
and profit." " In the old accounts of rectorid 
and vicarial revenues,, and in the old registers of 
ecclesiastical suits concerning themy the tythe cf 
mne is an article^ that frequently occurs in Kent, 
Smrry, and other counties." The churck of 
Glastonbury has in that vill twelve hides, which 
were never assessed nor taxed. The ataUe is 
thirty carbcates, in demesne aie ten hides, want* 
ing one virgate, and these five carucates, and 
sttenteen servants^and twenty-one villanes, and 
twenty-three Cottagers, with five ploughs. Theire 
are eiglit smiths, and fhree arpents cf vineyard^ 
and sixty acres of wood, it is worth twenty 
pounds.^-^To this manor adjoins an island, caUed 
Mere, where are sixty acres of land. The 
arable is one caracale, and there are ten fi^er- 
men ; three fisheries, which pay twenty pcnce^ 
and six acres of meadow, and six acres of Wood, 
and two arfents cf vineyards It is wortJi twenty 
shillings. — Another island belongs thereto^ which 
is called Fadendberie, There are six Mxea of 



land, and three arpenis of v'meyard and one cot* 
tage* It is worth four shtUyng$.->i-Li^. Dame$* 
day. — ^In Sir Robert Atkiits's History of Glou** 
cestershire, there is an account of tbe tythe of 
wine, and vineyards, amongst others^ granted 
to the abbey of Flaxley^ in the forest of Dean. 
That the beautiful and still fruitful vale of Gla^-^ 
morgan once abounded witA vmeyards^ and 
produced wine -of excelknt quality, appears from 
a nuduscript of Trunun, and otbersi preserved 
in the archives of the church of LlandaiF. Some 
persons however have affected to doubt the 
meaning of the word vinea, found in ancient re- 
cords^ and suppose it meant not a plantation of 
grapes for the purpose of making wine^ but an 
apple orchard^ or currant garden ! ! Mf.Speechly, 
in his treatise on the culture of the vine^ men- 
tions a controversy which arose between the Re« 
verend Mr. Pegg and the HofloufUble Daines 
Barrington on this subject ; and as I iluak it is. of 
knportance towards proving the .increasing hu- 
midity and cloudiness of our summen^ I shall 
insert it — ^^ Mr. Pegg has informed me by let>- 
ter, that Dr. Stukely> in Itin. p. 48^ speaks of %■ 
vineyard neafChipping-Norton; Wm. Thorn« 
col. aoaG. of another in Kent; add that Mad- 
dox^in his History of the Exchequer, 1. p. 364| 
writes tliat the sheriffs of Northamptonshire and 
Lcicf fltcnhise weie allowed ^' Ua the Uvery of 
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the king's vine-dresser at Rockingham, and for 
necessaries foi: the vineyard." He further adds, 
that the late Dean of Ely, Dr. Thomas, im- 
parted to him the following extracts from the 
archives of the church : 

" Exitus vincti w, 2 15 3^ 

Ditto vinea*. ....... i 10 12 24- 

Ten bushels of srapes from tlie ) 

vmcyarA . j ' 

Seven dolia masti from the vine- 
yard- 12 Edward II 

Wine sold for 1 12 O 

Verjuice 1 7 O 

One doliam and one pipe filled ^ 
with wine, and supposed at > 

Ely............. 3 

For wine out of this vineyard. ... 1 22 

For verjuice from thence o 166 - 

No wine but verjuice made 9th Ed. IV. 
It appears plainly, says Mr. Pegg, from these 
extracts, first, that in the latitude of Ely, grapes 
would sometimes ripen, and the convent made 
wine of them, and sometimes not, and then 
they were converted into verjuice." 

The remark that no wine was made in the 
ninth of Edward the Fourth but verjuice y is 
strongly in favour of Mr. Pegg's opinion, that 
they were plantations of the vine^ and what we 
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at present mean by vineyards. For we do not 
find, even in seasons the most unfavourable for 
ripening apples, that the liquor expressed from 
them is made into verjuice instead of cyder. I 
am therefore decidedly of opinion, that the 
word vinea meant a plantation of some varieties 
of the vUisvineferaj for the purpose of making 
»wine. We do not know exactly the time when 
this kind of culture was abandoned, or the pro- 
duction of wine ceased to be an object of the 
farmer. Perhaps these improvements derived 
through the Romans, gradually disappeared 
among the Britons, from the perpetually harass- 
ing wars of the Saxons; and among the Saxons^ 
from the policy of the Normans ; or frequent ne- 
gotiations of the French monarchs in favour of 
their own commercial treaties ; or the passion 
that existed in the English court for the subju- 
gation of France, the consequent introduc- 
tion of the luxuries of that country, and the 
prevailing taste for the productions of it in pre* 
ference to our own. These might have been 
auxiliary causes, but the most powerful one ap- 
pears to be that which has been by most 
overlooked. A succession of unfavourable sea^ 
sons ua^ probably the promoting ^ if not the int'- 
mediate cause of a general dereliction of such a 
profitable kind of husbandry. There is reason 
to think, that the wine made from apples and 
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pears, called cyder and peny, is a liquor (si 
more modem invention; for in the ancient 
Roman language we do not meet with any word 
Htai means expressly such m liquor. Tlie moderni 
rise a periphrasis to convey the idea; and when 
Camden speaks of perry in Worcestershire^ h« 
seems to mention it as a liquor not even then 
generally known. In his survey of Worcester- 
shire he «ays ^^ it produceth pears in great 
abundance, which, though not grateful tp nica 
palates, nor do they keep well, yet they aflS^rd a 
Yinous juice, of which is made a counterfeit wine, 
called ^^rry, which is very much drank, though it 
be like other liquors of that kind, both cold and - 
flatulent.** Nor is there, previous to the time of 
Henry VIII. any evidence that the apple or the 
pear were generally cultivated. Subsequent to 
that period it is, that we find any account in 
English botanical works of thtise profitable trees. 
When the clitnate of this couhtry became too 
precarious for the vine, the apple and the peaf 
were cultivated as substitutes, producing a liquor 
whose flavour and qualities came nearer to that 
of wine than the national beverage long drank 
under the name of heer^ the Saxon term for bar- 
ley, wliencc it was usually extracted. Nu- 
merous trials have been made in the course o£ 
the last century to cultivate the vine again, but 
with unavailing fuccess. Indeed latterly the 
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Sltttuners hxw in general been 30 cod and 
doiidy Nthat the grapes fa^ye seldom ripened pro* 
periy, «ven with the advoDtage of a comrefiieot 
wail an4 Muthem aspect. Admitting theauthe* 
rities I have quoted to be authentic evidence, 
that the vine was successfully cultivated in for- 
mer ages, and of the failure of such a culture ia 
the present ; it furnisher a strong proof of the 
increased coldness of our summers, and in a 
measure supplies the place of a thermomctrical 
register of temperature in those times, enabling 
us to form a comparison with the present. An 
idea of the theory I now submit to the public, 
to account for this change of climate, occurred 
to me some years since ; and a close attention to 
the phenomena of the weather for the last seven 
years, has much strengthened that idea, and 
tended to confirm what at first may appear a bold 
hypothesis. I attribute the humidity y and conse" 
quendy coldness y of our modem summers, t§ the in* 
creased evaporating surface, caused by the enclos-- 
ifig of the open fields and wastes ; the multifarious 
intersections of them by fences, especially with 
hawthorn; to the increased luxuriance of our 
erops^ by a general system of improvement in the 
agriculture of the country ; to these I may with 
propriety add the late increase of pasturage, pro^ 
ductive of a serious disproportion between that and 
tillage ; to the numerous plantations, more especi'- 
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mUj if foreign frees ^^ and such whose exhaling^ 
powet is prodigiously great ; and the immense 
todies of nearly stagnated water in the numerous 
canals thai have been cut within the assigned pe^ 
riod. 
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CHAPTER II. 
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* On Evaporating Surface^ TreeSy Fences^ &^. 



J HAVE already mentioned, that the climate 
of England experienced an amelioration at the 
time agriculture began to be generally practised ; 
it does not appear by the information we pos- 
sess from the ancient writers before quoted, and 
other writers of early events in our Island, that 
the natives of Britain had made any consi- 
derable progress in the art of raising corn, when 
first visited by the Romans. We may therefore, 
on good authority, venture to date the general 
commencement of a system of tillage from about 
twenty centuries ago. The lands first appro^ 
priated to the culture of grain were probably 
surrounded by a fence, or foss, of some descrip- 
tion, against depredations on their flocks and 
herds, or as lines of demarcation for ascertaining 
property ; or rather as terminal marks of the dif- 
ferent individual or collective proprietors or 
cultivators ; for property being, at that period, 
chiefly allodial^ they were generally the same. ^ 
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For the early inhabitants, in the time of the 
Roman invasion, and long subsequent to that 
period, kept their flocks and herds from the 
arable lands by herdsmen, shepherds, and 
Swineherds, ' who tended them by day, and 
folded them by night; at first probably for secu- 
rity and rest, and afterwards for improvement 
and profit; a remainder of which practice may 
still be witnessed oi^ the extensive downs, deno* 
minated Salisbury plain^ the chalk hills of Surry, 
and the range of hills called P^ri;^//K, in Pem- 
broke. In the unsettled state of early society, 

• 

the inclosures, if lands were inclosed at 'all, 
doubtless included considerable tracts, perhaps 
equal to one, two, or three of our modern pa- 
rishes, the occupiers holding their lands in 
common, or what, in ancient law records, is 
called Redwal Tenure^. Thus a number of per- 
sons, having a joint interest, were better enabled 
to resist every kind of trespass, whether arising 
from the aggression of man, * or the deprdda'tibn 
of brutes. These original boundaries of then 
cultivated lands, in subsequent periods, cspe^ 
cially during the existence of the Feudal system, 

* See a' veiy'satisfjictory account of this mode of usage 
^d occupation^ in the Reverend Mr. £vans*s Tour through 
South Wales^ 1803; and this custom evidently arose from, 
that desideratum so strongly pursued in all^ but more espe- 
cially in the early states of society, the $(cuirity ofprvpa^y. 
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, probably matked the extent of the respective mA- 
Bours. A £o8S of this kind ran along the 
i ridge of the Malvern Hills in Worcestershire, 
and is said to have been a manerial boundary^ 
dividing the lands of Gilbert de Clare, 5^1 of 
c Gloucester, from the adjacent demesne, appro* 
::?priated to the church of Hereford. The con- 
2tinuaQceof the Feudal system must have long 
-mised insurmountable barriers* to the exteqision 
4t>f inclosm^s; for these would have been increas- 
ing : io^ediments to the taste for sports of the 
t£dldy of courskig, hunting, and falconry. This 
asystcmof dearing and cultivating kept extend- 
.ing over th« rale countries for several centuries, 
vwhich, in the course of' time, became tolerably 
1 thinned of their timber. The christian religion 
shaving been introduced, now occasioned fre- 
itquentjournies both of the clergy and laity to 
cthe seat of i their spiritual head, the city of 
•£ome. Fcom^ this circumstance, our ancestors 
.necessarily became acquainted with many of the 
-arts >and refinements of their more polished 
/southern neighbours, both in France and Italy. 
'Numerous exotic fruits were probably introduced 
. by their itinerant devotees, or ecclesiastical poli* 
ticians. Soon after this period, the spirit of tra* 
veiling extended its views, and our ancestors vi-» 
sited the eastern countries of Europe in shoals, 
- and even penetrated towards the seats of learning 

C2 
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and arts, as far as the land of Syria. The holy 
war, as it was termed, oi the crusades for the re- 
covery of Jerusalem from the infidels, the then 
powerful empire of the Saj*acens, formed a pecu- 
liar epocha in English history. , Out of the vast 
numbers that inlisted under the banner of the 
cross, we may suppose there were some whose 
minds were directed to other objects besides 
thqse excited by the religious frenzy^ which ani- 
mated the bosoms of the many ; especially on 
their return home, when the enthusiasm of the 
mind was a little abated. To all desirous of 
ijenefiting their country, as vegetable nature 
here presented to their view various trees, shrubs^ 
and fruits they were unacquainted with, now 
going to turn their attention to the arts of 
peace, the idea of benefiting their native 
country, by the introduction of new species of 
useful trees and plants, would naturally occur to 
their minds. It is probable many living speci- 
mens of exotic trees, both for ornament and use, 
were then introduced ; the elm, walnut, chest- 
nut, and Lombardy poplar, with a great variety 
of others, perhaps, .made their appearance in 
England then^ for the first time. . The elm*, 

* Thomas Miller observes, that the first four varieties, in- 
cluding the Etiglish elm, are common in various parts of 
England. It is a fact that our nursery-men procure their 
seeds iVom abroad, as it is generally believed that they inrere 
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Ulmus campestris, of which there are nine va- 
rieties distinguished by Miller, are said, with 
the exception of one or two, not to perfect 
their seeds in this country. The common elm, 
called by way of distinction (though improperly) 
the English elm, will sometimes produce seeds in 
England. The wallnut, Juglans regia, the chest- 
nut, Fagus castanea, and the horse chestnut, ^s- 
calus hippocastanea, undoubtedly are exotics; 
but of the chestnut, Fagus xrastanea, there is per- 
haps room for doubt; for though Evelyn thinks it 
indigenous, it is generally found to thrive best in 
the southern countries ; and Miller observes, that 
the best way to propagate it is by procuring the 

x^ot originally natives of tbis country; yet notwithstanding 
what Aubury informed Ray, that there are none to the north 
of Stamford in Lincolnshire, and that Evelyn says they 
were originally brought from Lombardy, yet it is certain we 
possessed the elm as well as the oak in the Saxon times | 
and Hunter justly observes^ there can be no stronger proof 
of the eltp being a native of England than, that there are 
near forty places which take their names {rom \i, and most 
of them mentioned in Doomsday-book.—" Evelyn's Sylva," 
by Dr. Hunter. The matter, however, still remains, '* sub 
judice," and we are ever open to conviction. 

It is, however, a strong fact in opposition to this reason- 
ing, that the elm, the beec^, the poplar, and box, are of 
Roman name, no such trees havipg any appropriate names in 
the ancient British language ; and the existence or non-ex- 
istence of names is a presumptive proof> supported by ana- 
logy, of the locality of things, in any particular country. 
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iliits from Spain or Portugal. ^ Caesar,, we aw 
informed, procured it from Thessaly, and froni 
Italy through Gaul, it was derived to us : and- 
an additional reason for their not propagating^ 
their seedirfit for fecundity, may be found in the. 
luxuriance and size observable in trees of thisj 
genus in the somh of Europe. The horse chest- 
nut (.^csdus hippocastanea) was brought to usi 
about the latter end of the sixteenth century^ 
from Constantinople; for G^rr^jfii, in his Herbal, 
speaks of it as a foreign tree ; and Johnson, in 
his edition of l633, says, *^ the horse-chestnut 
groweth in Italy and in sundry places of die 
cast countries ; it now groweth with Mr.: Tra>- 
descant. South Lambeth." In the commence* 
ment of the last century, they do not appear to 
have been very generally planted or known. 
Houghton, in the year 1700, mentions this tree 
as rare, and that it would not stand our wiater& 
well; it is, however, so far inured to our climater 
now, as to defy the severest weather, growing to 
a large size, and producing annually^ a great 
quantity of fruit. From its patulous foliage and 
elegant flowers, it has been generally adopted 
for planting avenues, in which it certainly 
affords, during the heat of summer, a most 
luxurious and agreeable shade; but if the nuriir 
ber of these trees be great^ or too near our babi* 
tations, they increase the hpmidity, and coflife*^ 



1 



Evaporating Surfaa^ f^c. 33 

quent unhealthiness of the circumambient air, 
by the prodigious quantity of moisture they 
perspire from their leaves ; so that they should 
be always planted at such distances as to admit 
a free circulation of air between them and tlic 
buildings, that the damp and contaminated air 
may have room to escape. The Lombardy 
poplar^ Populus graeca, was introduced from a 
province in Italy^ as its name imports. 

I have thus briefly noticed the principal exotic 
timber trees generally planted in hedge rows 
about the country ; but to enun^erate the endless 
variety, that modern luxury has introduced into 
the extensive and crowded plantations of the No- 
bility and Gentry^ would require a volume; it is 
sufficient to say, that resort has been had to the 
four quarters of the globe for new species of 
trees and shrubs, to gratify this insatiable pas- 
sion for vegetable variety. ^ Our esculent fruits 
of the Icosandria class are almost all of them 
exotic. Of the genus which includes our 
cherry, plum, and other valuable fruits, out of 
thirty-three varieties enumerated by Miller, we 
claim but seven as indigenous, i. t. Pinus sylves- 
tris, P. padus, P. avium, P* cerasus, P. domes- 
tica, P. insititia, and P. spinosa. We are told, 
however, by a modern physiologist of distin- 
guished merit, Mr. Knight, thai the cuhivate4 
(iffh i^ not mtive ofqfiy soil or flimafe, hut fro^^ 
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'duced by cultivation from the crab, Malus sylvesr 
' trisj which is an indigenous tree in all the tem- 
perate European climates. The learned and ob- 
servant author of the treatise on the apple and 
the pear^ from the silence of our early Botanists 
on the subject, asserts, that the apple is not the 
indigenous tree of any country in Europe, but 
owes* its existence to the art and industry of man, 
differing from, the crab, which is common to 
every part of England, only by the changes 
which have been produced on it by cultivation. 
The first varieties were doubtless produced by 
grafts or plants from the Continent, but at what 
time is not known. Previous to the time of 
Henry VITI. in the time of Parkinson, were enu- 
merated fifty-seven varieties, and Ray, in his 
catalogue, has seventy-eight sorts; but (without 
quoting his authority) he says '^ the cyder apple 
trees were originally brought from Normandy.^' 
Withering' s Bot. Fol 11. ' 

Having particularised the principal exotic 
forest and fruit trees, which are generally culti- 
vated in England, I shall proceed to show,- that 
the evaporating surface of this kingdom, ex- 
posed to the influence of the sun and air, is 
much greater at the present time than it was 
some centuries past. Several interesting expe- 
riments were made on the evaporating power of 
vegetables by Dr. Hales, and published in the 
Philosophical Transactions near a century ago; 
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and in his Vegetable Statics, vol. i. he found, by 
exposing a sun-flower plant, Helianthus annuus, 
to the influence of the sun and air in a garden 
pot, carefully guarding against any evaporation, 
except what arose from the process of vegeta- 
tion, that a plant, weighing three pounds, per- 
spired about thirty ounces in twelve hours during 
a day in the month of July, but in a warnv night 
perspired only three ounces, and lost nothing 
in a cold" night — on the contrary it gained weight 
by injbibing dew. He found, that when the 
perspiring surface was diuiinished by removing 
the leaves, the power of exhaling moisture nearly 
ceased ; a plant so circlimstanced, which before 
evaporated thirty ounces in twelve hours, now 
only exhaled one ounce. A variety more of 
such ingenious experiments may be found made 
by Haksi the most indefatigable investigator of 
vegetable physiology, all tending to demonstrate 
the evaporating power of plants ; more especially 
of foreign derivation. Wishing to institute a fair 
comparison between this power as it exists in 
heat or cold, dryness or moisture, night or day ; 
and finding, from my own observations,, and the 
experiments of others, that the aqueous moisture 
exhaled from vegetables, proceeded principally 
from the Uaf^\ and as it would require great 

• Mr. Knight, in a paper of his published in theXran* 
actions of the Royal Society observes *' that the /ra/'isth« 
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length, of time to get fwrest tre«s to grow in potit 
for the performance of experiments on their eva-. 
poration, I wa$ obliged to have recourse to an- 
other method : I separated various le^ve^ from 
the trees on which they grew, with their foot- 
stalks entire; these were weighed in the mpr^. 
iog as soon as the dew was gone off, the footf^ 
stalks being touched with an unctuous sub* 
stance to prevent any loss from the incision $ 
these were then placed in the open air in a situa^t 
tion similar to that in which they grew, and 
with their upper surfaces exposed to the sun. l^ 
am well aware of a,n objection, that th^ loss from 

chief laboratory on whch nature prepared the juices of plants^ 
and fits those of the same stock to nourish fruits of different 
^vms, flavour^ and' colour, the width and thickness of the 
leaf indicating the size qf the future appk" This renasjrjki 
eeems, though new, to be confirmed by ob8ervatioo« tbp 
Py rus sylvatica and the P. malus having much smaller and 
thinner leaves than the cultivated varieties. The same iu-r 
genious and patriotic author has proved by his experiment! 
on the exhaling power of vegetables, that the moisture pro-* 
ceeds froip the under, and not the i^er sides of thQ leaves. 
He found by carefully fastening dry plates of glass to tho 
upper and under sides of some vine leaves, that the under 
only exhaled moisture. Vid, Knight on fruit trees. — I have 
tried many experiments which confirm this. I have fre- 
quently covered both surfaces of leaves with oil, and after 
carefully weighing them before and after their exposure tq 
the Bun and air, discovered that evaporatiou was prevented 
onli/, when the under surface of tit lcafv:a^ so catered. 
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evaporation is much less^ as the supply of vernal 
sap is cut off from the parent tree, when a leaf is 
so separated ;.but still some comparison may be 
made so as to ascertain whether or not ixoiic 
trees ^ the natives of warmer climes, exhale more 
than indigenous ones peculiar to our oxvn. It will 
be proper here to mention also a necessary cau^^^ 
taon in conducting experiments according to this 
method. The leaves of trees intended to be sub^ 
jected to experiment, in order to form a just 
comparison with others^ must be separated from 
trees as nearly as possible in the same state of 
growth \ as the active power of newly-expanded 
leaves is greater than those of maturer age : and^ 
without this precaution, considerable errors may 
attend the results* Further I founds' when the 
air is very dry, and attended with wind, leaves 
will not bear to be sufficiently exposed for the 
purpose of experiment* for the space of twelve 
hours, as both will often lose the perspirable 
oiatter; so that when weighed at night, the 
quantity exhaled would appear the same. For 
instance^ suppose an oak leaf at eight A. M. to 
weigh eight grains, and one of elm to weigh the 
same, by two P, M. the leaf, which parts with 
its moisture most easily, the elm, may be quite 
dry, and at eight, P. M. the oak may be equally 
dry ; a less time, in such cases, must be adopted 
for trial. Having ascertained these necessary 
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points, I proceeded to make numerous experi- 
ments, all affording similar results; some of 
which I shall here, for the reader's satisfaction, 
detail : — 

Experiment 1 . — A leaf of the common Eng- 
lish oak, Quercus robur, was separated from the 
tree, and weighed, at nine, A. M. fourteen 
grains ; it was then exposed to the open air, in a 
situation similar to that in which it grew, and 
again weighed, at nine P. M. ten grains. 

Experiment 2. — Oft the same day, a leaf of 
the common elm, Ulmus campestris, weighed, at 
nine^ A. M. five grains; at nine P. M. two grains 
and a half. 

Experiment 3. — A sprig of common hawthorn, 
Crataegus oxyacantha, consisting of eight leaves, 
weighed, at eight A. M. sixteen grains; at eight 
P, M. nine grains. 

Expertmettt 4. — A similar sprig of evergreen 
thorn, Mespylus pyracantha, weighed, at eight 
A. I^. sixteen grains; at eight P. M. weighed 
thirteen grains. 

Experiment 5. — A small sprig of hawthorn 
weighed at nine A. M. forty- eight grains, at 
nine P. M. weighed twenty-nine grains, ^ 

Experiment 6. — A similar sprig of common 
holly, Ilex Aquifolium, at nine, A. M. weighed 
forty-eight grains; at nine P. M. weighed forty- 
six grains. 
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Experiment 7.— Av small sprig of common 
furze, Ulex europaeus^ at eight A. M. weighed 
seventeen grains; at seven P. M. weighed six- 
teen grains and a half. 

Experiment 8, — A sprig of Scotch fir, Pinus 
sylvestris, at seven A. M. weighed seventy- four 
grains; at seven P, M. weighed seventy-two 
grains and a half. 

A great number of other experiments were tri^ 

early in the summer on different trees, but the 

weather was so wet that the results could not be 

depended upon ; for had I covered the leaves with 

glasses to secure them from the rain, I was ap« 

prchensive that false deductions might have been 
made. 

By comparing the results of the foregoing ex- 
periments, we find that the oak leaf lost less than 
a third of its weight, while that of the elm lost one^ 
half. The elm, therefore, gave out moisture to the 
air almost at a double rate. The next experiment 
was madetoendeavour toascertain whether or not 
the exhalation from the fences, which intersect 
our fields, might not be lessened by substituting 
oth^r shrubs or plants for those now generally 
used ; and we find that a sprig of common haw-^ 
thorn, consisting of eight leaves, exhaled seven 
grains out of sixteen, and a similar sprig of the 
evergreen thorn only lost three grains out 
of sixteen^ The next comparison was the 
hawthorn with the liolly : each weighed, 
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previous to' the experiment, forty*eight graihsj 
the hawthorn exhaled nineteen grains, and the 
"holly only two grains. The loss of the furze 
was dnJy half a grain in seventeen grains ; and the 
'Scotehfira grain and a half in seventy -four grains. 

On comparing the results of other expe- 
riments on the natire and exotic fruit trees, I 
found the exhalation always least from the indi- 
' genous trees •; the native crab and pear bcing^ 
less than the cultivated Tarieties, and that of the 
sloe and bull ace still less, compared with the or- 
lean and green- gage plum. The conclusionji 
"evidently resulting from these experiments arc, 
that the exotic vegetables cultivated in this cli- 
mate still retain their original capacities, which 
were given to them by the beneficent Creator, 
who doubtless formed trees and herbs of various 
qualities, best suited to the peculiar tlimate in 
which it has pleased him naturally to appoint 
them habitations : and that men have incau- 
tiously removed such vegetable productions, still 
retentive of their habits, into situations where the 
sun's influence is insufficient to dispel the va- 
pourous atmosphere they continually generate. 

I flatter myself I shall be able to make this re- 
mark still more evident, when I come to treat of 
Electricity in the process of evaporation. Having 
noticed the arboreous vegetables planted about 
our mansions for use and ornament, and those 
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lisirally found in hedge-rows, for Supplying the 
Country ^th timber, fiiel, and other purposes, 
'We' come next to consider the general surface of 
the ground. The increasing population for 
"%6itit centuries past requiring a greater supply of 
^ibod'for the increasing demand, has occasioned 
large tracts of waste lands to be brought into 
cultivation, l^he use made of these lands, be- 
fore they \vere subjected to the operations of the 
plough, was principally to afFord pasturage for 
sheep and cattle, and consisted of the natural 
grasses mixed with ilnoss, gorsc, fern, foxglove, 
&c. &c. ; and in some situations were seen the 
various tribes of heath, broom, and other moun- 
tainous and bog plants.- Most of these native 
productions, I find from experiment, exhale but 
a sntall proportion of moisture. They likewise 
possess another quality, that of frolruding their 
vernal iedves late in the springs which I shall 
prove to be of vast importance, when I come to 
consider the different effects of a moist or a dry 
atmosphere j during the bloom of our dessert and 
cyder fruit trees. The natural soil of these ex- 
tensive tracts of land, being improved by the ad- 
vances made in agriculture, and intersected at 
the distances of eight or ten, to fifteen or twenty 
acres, by hawthorn fences, and their attendant 
appendages of weeds, which usually adorn the 
banks ; with the luxuriant crops of gramineous 
and leguminous plants, raised within these s^ail 
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inclosurcis^ exhale moisture in spring, but in 
summer a prodigious quantity, from this in- 
creased vegetable surface, beyond all proportion 
greater than when in a state oi waste. 

The following table contains the number of 
acts of parliament, which have been obtained for 
the purpose of inclosing waste lands, or altering 
or enlarging the powers granted in such acts^ 
■ since tlie accession of George the First. 

George I, ' George II. . George III. 

1, 1714, — * 18, 1744, 1 15, 1774, 40 

2, 1715, — 19, 1745, 2 16, 1775, 65 
3^ 1716*, — 20, 1746, 1 17> 1776, 9i 

4, 1717, -^ 21, 1747, 3 18, 1777, 65 

5, 17l«, — 22, 1748, 5 19, 1778, 6? 

6, 1719, 2 23, 1749, 2 20, 1779, 37 

7, 1720, 1 24, 1750, 5 21, 1780, 21 

8, 1721, 1 25, 1751, 5 22, 1781, k? 

9, 1722, — 26, 1752, 8 23, 1782, I6 

10, 1723, — 27, 1753, 4 24, 1783, 15 

11, 1724, 1 28, 1754, 14 25, 1784, 21 

12, 1725, 3 2^, 1755, 10 26, 1785, 24 

13, 1726, 1 30, 1756, 21 27, 1766, 20 
— —- 31, 1757, 17 28, 1787, 34 

i^eorgeli. 30^ j^^g^ 26 29, 1788, 32 

1, 1727, 1 33, 1759, 34 30, 1789, 24 

2, 1728, 4 ;;;; — - 31, 1790, 40 

3, 1729, 6 Oeorgelll. 32^ j^^,^ ^^ 

4, 1730, 5 1, 1760, 21 33, 1792, 60 

5, 1731, 3 2, 1761, 38 34, 1793, 73 

6, 1732^ 3 3, 1762, 19 35, 1794, 76 
7; 1733, 1 4, 1763, 38 36, 1795, 67 

8, 1734, 2 6, 1764, 65 37, 1796, 87 

9, 1735, 4 6, 1765, 58 38, 1797, 51 

10, 1730, ? 7, J 760, 53 39, 1798, 68 ' 

11, 1737, 4 S, 1767, 34 40, 1799, 87 
IQ, 173cS, 3 ' 9, 1768, 64 41, 1800, 126 

13, 1739, 5 10, 1769, 54 42, ISOl, 107 
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!rhuswe see that during the two preceding 
keigns of George I; and II. the numbci of in^ 
closing acts for the space of forty-five yean waft 
two hundred and sixteen ; and during the same 
space, in the reign of his presefat noajesty, the 
number amounts to the enormous sum of two 
thdtisand two hundred and eighty-two; And 
though a few of these have included powers foe 
draining fens and marshy grounds, yet the dnun^ 
are principally jR^m^, containing stagnant, or slow^ 
moving water ; so that though the lands may be 
itiore healthy, the evaporating surface is but in 
a small degree diminished. Mr. Fulton asserts 
that the number of agres inclosed the last fifty 
years only, amount to two millions eight hun- 
dred thousand .-^/^x/. MmthJy Mag. No. 133. 

The number of these inclosures, which have 
taken place within the last thirty years, may by 
itself sarisfactorily account for the increased 
coldness and humidity of our summers, since 
the year 1770 and 1773. Agreeably to a late 
publication, (Middleton's View of the Agricol* 
ture of the County of Middlesex) the cultivated 
land in England amounts to thirty-nine miUioQ 
twenty-seven thousand acres^ and the commons 
and wastes to seven millions eight hundred and 
eighty-nine thousand; therefore the total ot 
England* and Wales amounts to forty-six mil- 
lions nine hundred and sixteen thousand acres« 

D 
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The activated lands in Scotland are upward df 
twehre* millions of acres^ and the uncultivated 
fourteen tnillions of acres ; so that on' comparing 
the proportion of wastes in the two countries, we 
find about a fifth part uncultivated in England, 
find more than one-haJf in the same state in 
Scotland. Timber and hedgerows too are much 
mom numerous in England than in Scotland^ 
The principal part of the timber in Scotland, let 
it be recollected, consists of the Pinus syhesfris, 
a tree that exhales but little moisture ; for by ex-' 
periments in a sunny day, attended with wind^ 
the end of a small shoot, with its leaves, was 
exposed in the open air dtkring eleven hours, 
and only lost a grain and a half out of seventy^ 
four grains. Much less cloudy skies and wet 
weather might, from this circumstance, be 
expected in summer in the latter, than the former 
country ; accdrdingly writers inform us, that the 
climate on the porth-east coast of Scotland is 
moie fair and dry than England or Ireland. The 
warm humid south-west and westerly wind^ 
brought in from the Atlantic Ocean, passing 
over this dry country, is not so disposed to form 
elonds, and consequently rain, owing to the 
more eoffiplete insulation of the vapour, and the 
diminished quantity ofevaporating substance on 
thtio#Bice^ 
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CHAPTER III. 

I 

On the X>ispQSji^J of Vapour arising from Vegetabk 

Surface. 



jL SHAlLL DOW endeavour to shew what be- 
comes of this aqueous vapour, exhaled from vc- 
getables/and from the moist surface of the Earth 
and Sea. I confess the subject to be extremely 
difficult ; I feel the weight as well as the im- 
portance of it. 

The process of nature, by which rain or fair 
weather is produced, has hitherto much per- 
plexed the ablest philosophers from Aristotle^ 
who attributed the formation of vapours to the 
action of fire, till Le Roy, who resolved every 
meteorological problem by means of chemical 
dissolution ; so that our meteorological discove- 
ries have proceeded very slowly towards certainty. 
However, the researches into this department of 
science have not been altogether fruitless ; for 
within a few years past several invaluable dis^ 
coveries have been made ; the identity of light- 
ning and the electricity excited by art, was dis* 
covered by the French philosophers, and c;c- 
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emplificd by Dr. Franklin in 1752 ; but the only 
great practical use made of this discovery at the 
time, was^ the application of condtuting rodsy 
which were attached to buildings, and the masts 
of ships, to protect them from the dreadful ef- 
fects produced by sadden lightening. However, 
one very important point was gained towards 
forming a theofy for elucidating the process of 
nature^ in the phenomena of the weather.* 
The conclusions drawn from this discovery gave 
rise to numerous and varied theories, intended to 
explain how the clouds became thus electrified; 
^nd how they were disposed to part with thefr 
electricity. Some supposed the electric matter 
emanated directly from the Sun in rays, which were 
prevented from falling on the Earth's surface by 
the opacity of the clouds, till they became, by 
accuitiulation surcharged, when they burst forth 
In those terrible explosions, commonly deno- 
minated thunder and lightening. But no ex- 
periments hitherto made have at all satisfactorily 
supported this conjecture. Philosophers are 
agreed, that most bodies are surrounded with a 
peculiar fluid, more rarified than common air, 
which forms around them a kind of atmosphere 
to a given extent ; various optical and electrical 
experiments confirm this opinion. The va- 

* Might not lofty trees> such as Lombardy poplarg, be 
substituted near house»^ instead of metallic rods ? 
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poumus vesicles themselves demonstrate the 
existence of a similar atmosphere surrounding 
them by the facility with which they move on 
the surface of water ; a medium supposed con- 
generous with them, without uniting with it; 
for if they were in immediate contact, they 
would, by the force of attraction, immediately 
unite with the medium on which they float : 
the same may be observed of 'dust blown over 
the surface of any liquor. What, then, is the 
nature of this atmosphere ? Is it fire ? so far, 
then, it would not be .observable, as it is, in 
clouds, which are nothing but an acci^imuktion 
of such vesicles apparent in the most rigorous 
winters^ The diminution oi cold during winter, 
which accompanies rain, indicates tbat these ve- 
sicles have, in forming water^ relinquished a por<^ 
tion of fire in a certain state, employed in their 
suspension. Is this the electric fluid ? Yes. 
The interior oJF these vesicles are holhw sphe^ 
rules, for they appear larger when they are 
heated: they muse therefore contain a fluid eic- 
pansible by heat, and their lightness excludes 
the idea that it is dense air. Thid fluid is 
doubtless the same as their atmosphere % and if 
the outward envelope, or atmosphere, be re- 
moved by any conductor, the internal air tries to 
escape, which produces the attraction of each 
other to form larger drops. When these vapourt 
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arc condensed by extreme cold, the water which 
forms their envelope crystallizes sometime?* 
into snow or hail^ or, whein it attaches itself tor 
solid bodies, into ice ; in this state it is concrete 
vapour. 

Wc hew find a reason for those reverses 
which so often follow the electric explosion of 
clouds. The electric fluid, every time it aban- 
dons a cloud, allows the vesicles to condense 
which it held dilated^ and round which it 
formed an atmospheric envelope. These vesi- 
cles being suddenly; by one of these explosions, 
deprived of the power which sustained them, 
become massy drops, and tend to form those 
tremendous rains which the common people at* 
tribute to Tonneres iomhis en eau.—Vii. d^ 
Saussure. 

It has long been observed as a wonderful phe- 
nomenon, hitherto unaccounted for, that heat 
applied to water, at the temperature of 32% 
causes a diminution in the bulk of the fluids. 
What is the cause of this contraction? The 
water contracts, and continues to contract with 
the increase of temperature, till it reach the 
40th or 41st degree ; between these points and 
the 42d or 43d, it suffers scarcely any suscep- 
tible change; but when heated beyond this, it 
expands in proportion to the communicated 
heat. To ascertain this well-known , fact. Dr. 
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Hope, of Edinburgh (vid. Philosophical Tram^ 
Edinb.) instituted a set oiF new experiments^ the 
best arid most decisive of which are as follows : 
Experiment 6. ** I filled the jar with water of 
the temperature SQ^*", the jur and support being 
3Q^. Thermometers were suspended near the 
bottom, and just below the sur&ce of the fluic} 
in the jar ; a mixture of snow and salt was intro* 
duced into the basin about the middle partp 

Bottom. Top. Air. 

At commencement 59 — 5 3^ <ff — ZSfQ 

In ten minotes 39 + 38 -h 

la twenty- five ditto . . • . 39 36.5 

In thirty-five ditto 39 36 — 

Jn fifty-five ditto 3? — 95 

An ^osiT aqd ten ditto . . 39 *t 34 + 

, An hoarandthirty-fiyedo,39 — 34 -^ 

Two hours 39 — 33 + 

" This experio^nt/' Dr. H. observes^ <' ibewi^ tha( 
when a ppsition in the middle of a cglumn of water, at 
temperature 3^9 5'^ the cooler fluid ristt, and does not de* 
soend through the wanner massi, and presents the uneqoi* 
vocal demonstration, jthat water» at ti^e temperi|tpre 39^*« b 
actmJbf expanded ky hfing ketU.** 

The author concludes, that the gpnei^ pur*r 
port of his experiments |9, that water, ice, or any 
other substance a few degrees warmer, when 
heated becomes specificBUj lighUr \ that water, 
above 40^, by the loss of heat or t^y pold, i$ 
rendered specifically heavier ^ and that w&ter be- 
low 409 is rendeitd specifically lighter^ Hencd. 
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heat in lour temperatures causes water, to con- 
tract^ and at superior temperatures to expand ; 
and that this point, in which the change of temw 
perature takes place, lies between SQi^ and 40^/* 

This appears a strong corroborating evidence 
in proof of the vesicular theory, since it cannot 
arise frorn^ the change in the atmosphere, the 
ti^mperature during the experiment rettiaining 
the same ; may it not, therefore, be satisfactorily 
accounted for thus. — ^When the heat was applied 
to water in the lower ten\perature, thp air con- 
tained in these vesicles was expanded, the vesi- 
cles burst, an4 the attractive force of the siir- 
rounding particles operated ; so that larger pnes 
were formed, occupying a less sipace/ till no 
farther room admitted condensation ; when a 
frontrary edect was produced by a separation 
into siniil^ir vesicles by the same means, An4 
may not the phenomenon of masses of soli4 
ice floating in Wf ter bp attributed to the same 
eause? / 

The discoveries made about twenty years 
since by Messrs. Volta, Lavoisier, de la Place, 
de BaUssure, and others, have proved, beyond 
all doubt, that the electricity of the clouds 
arises from the evaporation of water by the heat 
of the Sun. The air of our atmosphere is capa- 
ble of dissolving a portion of water, and suspends 
iflg it in a state of vapour, This union an^ 
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fuspciision is dfected by the combined powcn 
of heat and electricity. Water, when in a state 
of complete solution^ that is, when its particles 
are very minutely divide^, does not destroy the 
transparency of the air; clouds appear only wheo 
the vapour is floating in a state oimwture. The 
increased capacity of water for electric matter^ 
when in a state of vapour^ is clearly shewn by 
the following experiment : 

Insulate a funnel so as to prevent its receiving, 
or giving electricity to the surrounding bodies \ 
•then place in it some red hot coals, or pieces of 
heated brick; upon these pour water, which 
immediately combines with the heat^ and as- 
sumes the state of vesicular vapour, ox cloudy 
carrying ofT the natural electricity of the vessel 
and its contents ; the ascending steam is elec* 
trifled positively, and the descending water, 
which was not volati^ed, passes through the 
vapour, and is electrified negatively,; 

To those of my readers, who may be unac-r 
quainted with the common principles of elec-> 
tricity, it may be liecessary to explain the meaning 
pf the tevm^ posiuve and negative. Before the sci^ 
ence of electricity was much advanced, philos(^ 
phers differed in the terms made use of todescribe 
the two states ; and as they used globes composed 
pf different materials, as resin or glass, when the 
(xcited fluid assumed a contrary state^ they 
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called it vitreous and resinous electricity. But 
more recent experiments have proved it to be one 
and the same fluid, only existing in different 
states. Thus when 4 body is changed with a 
greater proportion than ordinary of this singular 
species of matter, it is said to be electrified po^^ 
sitively; but when this quantity is diminished^ 
we say it is electrified negatively. It is true, 
some of the phenomena attending electrical ex- 
periments seem not satisfactorily explained, but 
on a thorough acquaintance with the subject, 
the apparent contradiction of theory entirely 
vanishes ; and when we come to consider the dif- 
ferent states of the atmosphere with respect to 
electrization, we shall see the necessity of bodies 
mutually repelling each other, when they are, 
electrified plus or minus. Numerous experi- 
ments of the late Mr. Bennet, and other cele- 
brated Electricians, all tend to confirm the fact, 
that when w^ter is combined with heat in a state 
of vapour, it assumes an electric appearance. 

Further experiments on the same subject seem 
to shew that the electric fluid is capable of per- 
vading and forming part of solid bodies ; and 
when a new combination, the consequence of 
previous decomposition* is formed, the electri- 
cal results of evaporation have been difFerent^ 
Thus Mr. Bennet found, on heating an iron 
<;hi$scl, and dropping it into a vessel of water 
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placed on the cap of his gold leaf electrdscopc, 
that the gold leaf opened slowly negatively, thcrt 
closed, aiid opened positively, and thus remain- 
(cd to the end of the experiment. The chi^sel 
was again heated to a greater degree, and the 
gold leaf struck the sides of the instrument sc- 
veral times negatively; it then changed, and 
stood at half an inch positively to the end of the 
experiment. It was now repeated with the 
chissel heated more intensely than before; it 
struck the sides often negatively; after which it 
closed, but never opened positively. Upon ob* 
serving the chissel, its surface appeared much 
pxydat€d\ the oxyd was removed, and the expe- 
riment repeated, which affi>rded the same results 
AS at first. The deductions to be made from 
these experiments are, that at the instant the 
chissel was immersed, the water was simply eva- 
porated ; the vapour therefore carried ofFthe na* 
tural electricity, and the cap of the electroscope, 
with the vessel containing the water, was elec- 
trified minus; the gold leaf therefore opened 
ncgativefy; but on thechissel's remaining in the 
water, a partial decomposition took place ; one 
of the elementary substances of the water, the 
oxygen, united with the iron, and oxy dated its 
surface. Latent or combined electric matter 
was therefore set at liberty, either from the water 
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or from the iron *, which was sufficient to sup- 
ply electricity to the ascending vapour, and to 
exhibit a redundancy, as the gold leaf opened 
positively. 

This r think is demonstrative evidence, that 
the opinion before advanced, respecting the 
cause of atmospherical electricity, is true. At- 
mospheric air, therefore, is capable of dissolving 
water, arxd holding it in a state of suspended 
vapour by means of heat, and the electric fluid; 
and, on contemplating this process, we are com* 
pelled to admire both the wisdom and the good- 
ness of God-f*, in this admirable contrivance.. 

• The newly-discovered species of electricity GaU«d Gal" 
'oanism^ usually made apparent ta the senses ^by the applica* 
tion of copper and zinc to water, by means of what are 
called Volta's plates, or Pile, appears^ from late experi- 
meijts, to be only a modification of the same substance* 

+ Not only in this, but in every part of creation, tliese at- 
tributes are strikingly visible -, for tbe tgpre we investigate 
feature, the more we are astonished at the wo&jjiprful art and 
contrivance displayed by the Creator in the formation of 
the universe; every thing we see being so admirably adapted 
to produce the intended eflect : and thefariher we push our 
inquiries, the more we discover that the clue leads on to 
iofinite perfection. The late learned and amiable Arch- 
deacon Paley, in his able and masterly defence of revelation, 
certainly attacked Atheism in ijts most vulnerable point, by 
selecting the curious mechanism of organized bodies -, from 
the exquisite contrivance of which he asks the obvious 
question— ." Could this come by chance ? the random coin* 
(Bidence of fortuitous atoms ?'* 
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Vox if the union of air and water had been ef- 
fected by heai onJyy we must have had perpetual 
diurnal showers ; and in the night all the water 
raised by the solar heat from the seas, lakes^ 
ponds, rivers, brooks, the surface of the Earthy 
dew, and vegetable foliage, would, when such 
heat was withdrawn, have been precipitated in 
one immense torrent, inundating the country, 
and destroying its inhabitants. As soon as 
the vapour became condensed, the particles of 
water, containing nothing to keep them asunder, 
would have obeyed the law of cohesive attrac- 
tion ; to which would have succeeded the at- 
traction of gravitation, and all the water, not 
chemically combined with the atmosphere, must 
have been suddenly precipitated to the earth : 
the effect would have been the same as that 
which takes place when steam is condensed in 
close vessels during the progress of distillation. 
The instant that a particle of water is evaporatfcd 
by heat, and escapes from the surface of the sea, 
earth, or leaves of vegetables, it assumes an elec- 
tric state, owing to its acquired increase of sur- 
face exposed to air*. These particles of water, 

* Perha|» this process was permitted to fake place gene* 
rally at the deluge 3 the electric fluid being withdrawn for a 
given time> the rain would continue during the same> ac« 
cording to the account given in Gen. vit. 12 : that space wa^ 
forty days and forty nights; The electric fluid being agnin 
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when first detached from the sur&ce o^ the 
earth, are supposed to assume the form of vesi^ 
cuhr spherules. To thosq who have paid but 
little attention to electric phenomena, this wb-^ 
ject may require illustration. Suppose, then, 
for instance, fifty very minute particles of vapour 
to exhale from the surface of the earth, eaclt 
conveying with it a small proportion of electric^ 
matter, these fifty integral, though* minute 
spherules, when condensed, will be formed into 
an aggregate globuhy whose bulk is incrifased in 
a higher ratio than its surface : the intensity of 
its electricity consequently will be greater, which 
is rendered familiar to the sight by the* above 
experiment. — Ftd. Franklins Philosophy Works. 
The singular property of bodies assuming aa 
elective state, when their surfaces are increased 
and suspended in a npn-conducting medium, is 
not peculiar to aqueous vapour only ; for if you 
pul powdered chalk into the pipe of a bellows, ' 
arid blow it upon the cap of the electroscope, 
placed at the distance of six inches, the cap be- 
comes electrified positively. If water is divided 
by passing it through small holes, as in a sy- 
ringe, the particles of water, if collected on the 
cap of the electroscope, will be found positively 

permitted to act, evaporation again conamenced4(Gen.viii.l.) 
which, in the course of a few months, restored th^ earth to 
its former dry and habitaUo state. Gen. viii. 13* 
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eUctrified. Numerous experiments, in confirma* 
tion of this^ were made by Mr. Bennet, and arq 
recorded in the papers of the Royal Society of 

17S7. 

Notwithstanding the abstract reasonings of 

Desagulieres^ and others, against the globular 
shape of vapourous particles, observation de- 
monstrates this to be the form they invariably 
assume. They may even be seen, in some 
cases, by the naked eye. Thus exposed to the 
rays of the sun, and in a place where the air may 
not agitate, a cup filled with some hot aqueous 
fluid, of a black or dark. colour, as coffee for in^ 
stance, there will proceed from this liquor a 
vapour more or less dense, which will ascend to 
a certain height, and then disappear. The eye 
of an attentive observer will easily discover that 
this vapour is composed of numerous rounded 
whitish grains detached from each other. Would 
we wish for more light on the subject, we must 
view them with a double convex lens, of about 
one inch, or an inch and a half focus; if we 
observe attentively with this lens what passes upoo 
the surface of the liquor in the above>mentioned 
state, we shall perceive spherical bubbles of dif* 
ferent magnitudes to arise from the surface, by a 
different celerity of motion; the smallest, or 
fine, will rise with rapidity and become inn- 
&ible, while the larger, or more gross, will fall 
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back into the cup, without mixing with ttld \U 
cjuid, rolling on the surface like light dust, sub- 
ject to the impulse of air ; for on breathing wd 
may drive them from side to side of the vessel } 
nay, v^hen there is no perceptible agitation irt 
the air, we may see those globules suddenly iit 
motion, the smaller coalescing with the Iargef> 
which still preserve their station dn the surface i 
others, which were elevated in air, are seen d6. 
scending and coalescing as the former, dt some- 
times again reuniting with the liquor which first 
gave them birth. The lightness of these sphe- 
rules, their whiteness, and different appearance 
from solid glohuleSf leaves no doubt 3ls to thcif 
nature. It is sufficient to see them td obtain 
conviction that they are hollow spheres, similaf 
to the bubbles apparent on agitated sapona- 
ceous suds. These being specifically lighter' 
than the surrounding medium, consequently as- 
cend till they attain the higher regions; in thiS^ 
state they do not destroy the diaphanous state of 
the atmosphere i for they do not change the ap- 
parent form of the planets. And this arises' 
from the fact, that rays of light passing through 
extremely minute meniscdus transparent bodies, 
suffer no sensible deviation or aberration ; their 
electricity is, in this stage, in the weakest state 
in these colder regions. Arid the rapidity witht 
which this solution of vapour is effected, form's? 
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i. jirobablc criterion to judge whether the day 
will be fair or showery ; and the quicknessor 
fil6wness With which the solution takes place^ 
Appears to depend on the greater or less propor- * 
tion of electric matter present. They arc now 
4:ondensed^ a number of their minute particles 
unite by the law of cohesive attraction^ and 
form a globule of greater bulk, but whose sur- 
face is not increased in the same ratio ; conse- 
quently the intensity of the electricity becomes 
greater, as shewn by tl^e Franklin^an expert- 
ment of the cari and chain. These enlarged 
particles do not permit all the rays of light to 
pass, like the snlalkr ones ; the tran^arency of 
the sky is therefore destroyed, and the cotribined 
airangemeht of a series of these larger particles 
forms a cloud or fog. These enlarged particles 
Jlre kept asunder by the repulsive power of elec- 
tricity, in the same way that two pith bialls are 
when electrified by att ; otherwise they would 
linite fronl the attraction of cohesion, and imme^ 
diately form drops of rain. Clouds are some- 
times found negatively electrifiedi owing to the 
influence of an atmosphere strongly electrified 
positively ; as is explained by the phenomena of 
the Ley den phial. The particles of vapour, 
forming such a cloud, are likewise kept from 
coming into contact by negative repulsion. 
I shall now proceed to describe the process * 

£ 
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hj which rwi or fair-weather is produced ; bcr 
ginning with the atniosphere in that state which 
usually in England succ,ee.ds a maritime storn:| 
of rain from the S. W. in the summer n\onths» 
The wind generally changes in the afternoon to 
the N. W., or W. N. W. ; a bright atar-light 
night succeeds^ with a rising harometer. The 
sun next morning conamonly rises bright^ and 
not aiji .obscure spot appears on the horizpn; 
^bout seven, eight, or nine o'clock, according 
to the sun's elevation, which depends on his de- 
clination at the season of the year the observa- 
tion may be made ; light fleecy clouds arise, and 
pass over from the north-west*; by looking 
with an attentive eye on the edges of these 
clouds, and observing the smaller detached por- 
tions of vapour, we perceive them to melt into 
clear transparent air by the acrion of the solar 
rays. As the day advances, the solar rays, fall- 
ing more perpendicular, increase the evapora-. 
tion from the surface of the ground ; the index 

' ♦ Cloud ip spring, summer, or autumn, must always be 
expected more or less to arise in the course of the day, 
whenever the surface of the soil is moist, especially if at- 
tended with wind | as in this last case the evaporation of 
such moisture is hastened, and therefore more cloud ». 
f6rmed in a windy day than a calm one, whenever the earthly 
ii in a moist state. In addition to that which at thes» 
limes arise3 from vegetables, the whole island may ihea be 
considered as consisting of aqueous surface. 
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t>fthehygrometiershe«i$ thill atmos^ptiei^ to be 
4}rier from die vapoar having been exhaled. 
^hc clouds now increase tni)it4(y in nmnbeir and 
size, tmd their lower ^ut&ces, 'Miich are iti shadi?^ 
become irfeibiy >darker ; still the edges stnd de* 
Inched p^rts^ on which jthe suil ^hjiies^ continue 
fodiss^ye into transparent ain If the rbing par- 
ticles of vapour, how iarrfving in the cold regiott, 
totnc up in quantities greater than the heat of 
the sun can dissipate ; then the sky becomes 
uniformly obscured, or the vapour unites intp 
large dark masses, some of which, outsailing 
others, am thus overtaken, and the principal 
cloud rapidly accumulates ; the under surface 
appearinjg; very dark: as the cloud approaches the 
olfseryer a sudden squall of wind arises. Th« 
electroscope being now elevated with its lamp, 
the atmosphere, which before scarcely showed a 
sign of electricity, is now found to be strongly 
electrified. The cloud becomes more dense in 
consequence of the large particles, whose /^lec^ 
tricity is strongest^ attracting those whose inten- 
sity is least ; these united particles becoming too 
heavy for longer suspension in the form of va- 
pour, fall to the earth by their own gravity; and, 
uniting with any smaller particles they may 
meet with in their descent, arrive at the earth in 
the form of hail- stones, or drops of rain. Thilt 
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the drops of rain incrense in size* during- thtisf 
descent from the cloudy may be proved by as*** 
c^nding a. high itbtentaioin.a rainy day^ as they 
are here found, jnuch smaller than in the yale 
below; and rain gauges are found to collect less 
water on lofty steeples^ than when placed on 

* The great Dn Fnnklin, whose comprcheniive mind 
led him to embrace a mo^t expansive field of adence^ and 
whose discoveries in this have rendered him deservedly co» 
lebrated, thought. In his time^ that experiments had not been 
sufficiently general and circumstantial to found an hypo- 
thesis ', but observes^ that the particles of water must acca* 
mulate in size and density^ from some cause in filing from 
the cloud to the earth> which> he observes, may be effected 
two ways, either by the attractive power of aqueous par- 
ticles in contact, or those more distant, by their different state 
with regard either to common or electric fire, or by these 
causes united. The first case he supposes impossible ; the 
second he illustrates by two experiments :— 
First,a diy glass bottle,fiIled with cold water, will presently coI« 
lect, from the surrounding air, a quantity of water^ which wiU 
be seen trickling down its sides, the cold water attracting the 
fire which had previously held the atmospheric water in so- 
lution. 

. Second, an electrified body left in a room, will be much 
more covered with dust than other bodies not electrified, 
which seems attracted from the circumambient air.*— Ft(/» 
idterfrmn B. Frankfyn, LL. P. to Dr. Percival. 

t A comparison having been made betvireen the rain 
which fell in two places not a mile distant, led to tlie im-^ 
portant discovery tliat, by placing the rain goage at different 
. beights, the results will be different, and the quantity in an 
inverse ratio to the altitude ; the fact has been ascertained 
by experiments made In varied places. It is the business 
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t)ie ground; This appears from the obserra- 
tions of travellers^ who have traversed very 
mountainous countries ; t>y whom we are in- 
forn:ied that, during heavy rains in the vallies, 
th^y have experienced but very slight showers* 
on the summits of the mountains. The Reve- 
rend Mr. Evans remarks^ that when oil the top 
of nirtlimmon, in August 1805, he observed 
the wind to shift suddenly from the north to the 

ofphllosophf to give a rational solution to the qoestion— 
What is the cause of this inequality ? Dr. Heb^en con)ec- 
tured it depended upon some hitnt power of electricity. 
This conjecture was well founded^ and recent discoveries 
have developed this property. It has been ascertained^ that 
the electric £uid is strongly attracted by water, and by de- 
stroying the cohesion between its particles, and repelling, 
them from each other, it becomes a powerful agent both in eva- 
poration, and in the formation of clouds. Thus when two 
clouds, which contain different portions of electric fire, como 
within the sphere of mutual attraction, they will rush toge- 
ther, and the electric fluid being diffused, the particles of 
.water will unite, and, forming themselves into drops, a 
shower will be produced : and as the rain descends through 
an atmosphere but weakly charged, it will be continually 
communicating it to the drops, which will increasingly coa- 
lesce, and consequently a much larger quantity, of nda wiU 
fall in a given space than at a distance, from the surfaceof the 
earth. To thiswill contribute also the precipitatioq of vapours 
i;i a state of solution in the lower region of the atmosphere* 
It-has been observed to be fair at the top of York Minftter at 
Uie {ime there were drizzling rains, with tbiek mists, in tho 
ftre^ts below«^rui{i Buntefs Georg. J5f#, 
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west ai^ south-west, when the air; . that hadr 
been previously tolerably serene^ l^ccan^ darfe^, 
large clouds appeared suddenly to accumulate^ 
and. rolUDg beneath the summit, descended 
lower atod lower, and, in their descent, appeared 
darker and darker still : after two hours, the air 
became .^gain transparent, the sun appearedji 
and after experiencing only a kind of mist on 
the mountain, he descended, accompanied by 
dry weather, to Brynlimmon, situate at its foot, 
«• Often,** he says, *^ when overtaken upon other 
and more lofty mountains by storms, I have sat 
down to view the formation of clouds, which I have 
seen arise over forests beneath me. No fog has 
been sqen on their surface. The surrounding 
air has appeared transparent, and in an instant I 
have perceived a large dark cloud, where the eye 
was, a few seconds before, delighted with a 
clear sky." It is natural to suppose that thi» 
air was saturated with elastic vapours, dissolved 
in it by the electric fluid, and that it only 
wanted to be placed in a condition to change its 
elastic into a vesicular form, by a deprivation of 
its electricity, and, by a farther depri oration, ta 
form clouds, and descend in rain. During the 
passage of a heavy cloud, the electricity is found 
to change, when the rain begins to fall plenti- 
fully, (Birmet on Artificial Electridty.) — The 
atmosphere bein^ in the s tat^ I am row d^scrib^ 
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iAg, tire generally find^ when the clond fine 
passes over the place of observation, that the 
electroscope opens negatively ; but when the rain 
begins to fall it closes, and immediately opens 
positively : and again, when the storm is nearly 
blown over, the negative electricity again pre« 
vails as at first *• The wind now becomes more 

* This extraordinary change of the electrical state of the 
atmosphere^ which happens daring the time a highly* 
charged cloud passes over the observer's head, may perhaps 
require some explanation. Some suppose it is owing to the 
influence of a strong electrical portion of atmosphere, al- 
ways accompanying a highly-charged cloud \ which opinioo 
the observations I have made firom experiments tend to con* 
fixta. The mass of floating vapour being charged positively 
jn \h& meihoA already described, occasions a stratum of air, 
negatively electrified, to move in a direction parallel to it, 
over the surface oi the earth ; this plate of air interposed, 
completely insulates the cloud, which now is in a similar 
situation to a charged Leyden Jar. While the doud is po» 
sitively electrified, the infiue^icing state of electridty in the 
substratum of air on the eartl>*s surface, becomes negativi^ 
and remains so till the rain falls, when it becomes like the 
cloud itself, and forms with it a connecting and conducting 
chain 5 but when the heaviest part of the doud has passed 
over, the rain ceases to fall, and the influential state of deo 
tricity again prevails, till the cloud is completely past* 
Watei: is well known, whether in an aerial, fluid, or va« 
pourous state, to be a conductor of electricity ; that the air, 
in proportion as it becomes charged, is less coercive and less 
able to resist the diffusion and motion of the dectric fluid; 
conse^ently they may form, to a great height, a communis 
^tiojp between the immense reservoirs of dectricity (this 
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calm, the sun breaks out, and continues bitghl^ 
till the next storm passes over, when similar 
phenomei^a are again visii^le. In three or four 
hours after the sun has passed the meridian^ his 
rays, falling on the earth with greater obliquity, 
occasions less evaporation } consequently, as less ' 
vapour is railsed, the storms are not so frequent, 

ocean of electric fluid) and the mass pf our globe^ when the 
state is unequal between them^ or there exists a dispropor- , 
tion between the quantity on or near the surfiice of the earth 
and the higher regions of space 5 the vapour will then be- 
come the traversing naedium by which the equilibrium will . 
be restored. However, from various causes this equilibrium 
is but of short duration 5 and while the vapours in ascend- 
ing to the air^ or descending to the earthy are constantly 
at work for the producing this equilibrium^ it is as constantly 
being destroyed by agents which ei^ect rarefaction or copden« 
aation 5 vapours never ascend a great height without produc* 
ing various meteors. The eruptions of volcanoes are preceded 
. or accompanied by thunder^ &c. y hail^ which supposes a con- 
siderable elevatioji of vapours, is invariably accompanied by 
electricity. De Saussare has remarked, that he never ob- 
served either hail or sleet where his elec&oscope did not 
give strong indications of aerial electricity^ ei^ier positive or 
negative. The Aurora fiorealis^ it has been observed, ii^ 
always accompanied by electricity. "Biese no longer 
^traordinary lights are produced by the electric flui4 
in the moment when it is cqndensed, passing into columns 
p£ very elevated vapours. Stomas, whirlwinds, waters 
9pouts, and many earthquakes^ owe their efiects to torrei;t$ 
pf electric matter, detached from immense vapours in the 
^igh regions of our atmosphere, — Vid. de Suussure, Sur d^ 
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the sky is clearer, and frequently at sun-set the 
atjposphere is quite transparent, and continuetf 
clear till next morning, when the same process 
recommences, We frequently find the air in 
this state for seven or right days together after 
storms from the south-west. The peculiar ap- 
pearance which the clouds assume at different 
times, seem to depend on the quantity of elec- 
tric matter present, and upon the influence 
of adjacent aerial strau approximating to an 
agitated or quiescent state. The meeting of 
two clouds, in an opposite state of electricity, 
has been supposed the immediate cause of light- 
ning and thunder ; it is not improbable this may 
sotyetimes be the case, but it could only occa- 
sion 077^ explosion. Should two clouds of equal 
dimensions, and oppositelyelectrified, be brought 
within such a distance of each other as to allow 
them to coalesce, it would occasion a most rapid 
precipitation of the whole vapour contained in- 
each ; for as soon as the electrical equilibrium 
was restored, the particles of vapour would be 
no longer kept asunder by natural repulsion ; 
but, on the contrary^ would obey the law of 
eohesive attraction, and produce the phenome- 
non called the bursting of a cloud. This, when 
the atmosphere is in a highly electric and va- 
pourous state, during the summer months^ it 
PQt vincprnmon, 
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^ White, in bi^ history of Selbonrne, mentions 
t remaiicable insttmce of this kind^ which faap^ 
pened them on the .9th of Jane, 1784; tho 
fhefmom^ter stood i«,;the morning at 64, at 
noon at 70, mA the bsuiometcr ig-^^\ arid the> 
wind north. He observed a previoras blue 
sulphureous mist lying on the hanging woods« 
About a quarter ^fter two, the storm com« 
menced, moving slowly from north to south; 
a deluge of rain succeeded, accompanied by 
hail and conrex pieces of ice, three inches in 
girth, which broke the windows in the houses, 
and damaged several farms in the vicinity, by the 
floods which succeeded; and pieces of rock were 
Kmoved weighing two hundred weight. The 
extent of the storm appeared to be about seven 
miles, and though the clouds at a great distance 
were thin and light, and no storm there in sight 
or hearing, y^t at South Lambeth the air was 
found strongly electric ; for the bells of an elec* 
trie machine rang repeatedly, and numerous 
sparks were discharged." 

A phenomenon, similar to the above, hap* 
pencd near the town of Bromsgrove, in Worces- 
tershire, in the early part of the summer of 
1790, to the great astonishment of the inhabit 
tants, who, after a thunder storm, beheld quite 
a river flowing down the principal street of the 
town, and sweeping every thing before it within 
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Its reach* A storm of lightning and thanderg 
attended mth repeated explotions^ is aoBt sstis^^ 
factorily explained, by supposing an 'accunuilii^ 
tiiGn of electric matter, produced in the manner 
already described ; when this awful pfaenoiMf* 
noa is about to take place oh a grand scale^ tbtf 
lower stratum of air is generally very calm, and 
we &el oppressed with a sense of closeness in the 
atmosphere* The vapour is more condensed^ 
and the sky becomes shortly very dark; th* 
lower sur&ce of the cloud appearing to swel^ 
and light fleecy clouds are seen to float in tvttj 
direction. We first hear distant rumbliogSp 
owing to partial accumulations of electric ma|!^ 
ter in the principal cloudy or in distant cloodi 
communicating with the principal one. Wliea 
the charge becomes sufficiently powerful to 
break through the plate, or stratum of air inter- 
posed between the cloud and the earth, the ex« 
plosions commence ; the electric matter assuoiea 
the shape of a spherical globe of fire, a grete 
quantity of light is instantly emitted through th« 
surrounding medium, and as it necessarily passes 
by the most ready cond\$ctors, strikes buildings, 
trees, or whatever it may meet in its course. 
Every discharge is succeeded by a terrible re- 
port, owing to the quanrity^ of air displaced ; 
after several explosions the precipitation of the 
pQndeqsed vapour, deprived of its suspending 
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substance^ first begins with a few large drop^ • 
these arc quickly succeeded by a torrent of rain, 
which comes down with greater rapidity after 
each successive flash of lightning. The inten^ 
sity of the charge being now diminished, the 
explosions become less frequent, and the rain 
continues to fall steadily till the cloud is so far 
lightened as to pass over with the current of air 
generated by the storm. The electricity of 'the 
atmosphere appears in two states of the air, both 
in clear and cloudy weather ; the clear or tran- 
sp^ent air contains a great quantity of water in 
solution; for after continued rains, when eva- 
poration or solution of water in air commences, 
|he barometer is found to rise, from the inv 
cxeascd gravity of the superincumbent cohimn 
of air, loaded with the particles of vapour in so- 
lution. Transparent air likewise contains more 
electricity than a vapourous atmosphere, as the 
electricity of clouds and thunderstorms is owing 
to partial accumulations, and when they have 
passed over our heads the electricity of the. at- 
mosphere is often so slight as not to be disco^ 
vered by our ordinary electroscopes ; and we arc 
obliged to double the intensity by instruments 
invented for that purpose, to render the electri- 
city of the air evident to the senses. A clear 
uniformly transparent atmosphere is almost al- 
ways fqsitiv^ly electrified. During a space of 
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fifteen years, Beccaria never observed a serene 
atmosphere in Italy to be negatively electrified, 
except in four instances^ and then there was 
great reason to believe it proceeded from the in- 
fluence of distant clouds, — Beccaria on Eleciri^ 
city. 
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Power of F7getaMes to deprive Vapour of Us 
Ehctricity — Experiments to shew the Fornia-^ 
tion of Rain more fully in the Western and 
North Western than on the Eastern Sides of 
this Kingdom — Causes and comparative View^ 

JljL AVING endeavoured to shew, that the earth 
is the grand reservoir of electric matter, and that 
all bodies, when detached from its surface by 
mechanical means, or by the process of evapor- 
ation, possess an increased capacity for this won- 
derful substance ; I shall now proceed to consi- 
der the conducting power of vegetables, which 
will appear more concerned in producing our 
clouded atmosphere than any other cause that 
can be adduced. Physiologists have long re- 
marked^ the influence of electricity oi> the 
growth of vegetables, and have with some rea- 
son supposed, that it is essentially concerned, as 
a principal agent, in the motion - of the sap ; for 
as vegetables are powerful conductors of electri- 
city, and the circumambient air in which they 
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grow^ is perpetually varymg the proportbn o£ 
tills substance^ they must experience a coostant 
influx or refiux of electric fluid. I was prio* 
cipally led to the consideration of this property 
of vegetables, by remarking the drops of water 
on the edges and angular points of the leaves of 
grass about sun setting, be&re any geneial pre-* 
cipitation of nocturnal . dew was perceptible; 
and from obserying, that trees iaid hedges ocau 
sioned a precifut^tion of fog, when attended 
with a gentle windy kut not in a sahn. The 
author of the History of Selborne remarks, 
<' that in heavy fogs, especially on elevated si* 
tuations, trees are perfect alembics ; and no one 
that ha^ been inattentive to such matters caa 
imagine how much w^ter one tree will distil in a 
i)ight's tinie, by condensing the rapours which 
trickle down the twigs and boughs, so as to 
xpake the ground below quite in a float. la 
]Newton lane, October 1775, on a misty day, a 
particular oak in leaf dropped so fast, that the 
cart way stood in puddles, and the ruts ran with 
water, though the ground in general otherwise 
w^s dusty. In some of our smaller islands in 
the West Indies^ where there are no rivers or 
springs, the people are supplied with water 
rnerely by the dripping of large tall trees, which, 
sjtanding in the bosom of a mountain, keep their 
he^ds constaiitly enveloped with fogs and 
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clouds, from which they dispense their kihdlyy 
iiever-ceasing moistufe. Trees perspire pro-t 
fuselyi coAderise largely, and check evapora*- 
tiori so mudh, that woods^ are always moist, and 
consequently contribute nfmch to ponds and 
streams,"— ^/f%i/^V Hhtorjl of Selbourne. 
. These are important facts, but when he at-» 
tempts' to account for this cohdensation of 
vapour, he is at a perfect loss. He observes 
that trees inMeaf should condense more thaii 
those that are naked, inA evergf een^ moi'e tharl 
deciduous trees ; but as the former imbibe more,- 
it is difficult to say which drip most. Those' 
deciduous ones entwined withivy distil most> 
and evergreens imbibe but little/* ' We will 
endeavour to explain this^ A fog is occasioned 
by the descent of the cold air from the higher' 
regions mixing with the humid vapours, floating 
in the lower stratum of air; by condensing them: 
it forms a cloud on the surface of the ground^ 
whose electricity is consequently positive, but 
of different degrees of intensity; for instance, 
thus-^if the electroscope shews signs of electri- 
city in the middle of a large garden or field, it 
ceases to do so when brought within si^ or tea 
feet of a tree, hedgey or building, owing to the 
conducting power these possess of drawing ofF 
the electricity of the. vapour, which comcS' 
within the power of attraction; A striking dif- 
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ftrence is observable in the strength of the elec- 
tricity discoverable in fogs^ when such are at* 
tended with a perfect calm or gentle wtndi espe^ 
cially in an inclosed country abounding with 
hedges and trees ; the vapour^ in the former 
case, will shew signs of electricity, whenever 
the electroscope is elevated at some distance 
from trees; but if there is the least wind 
to give motion to the vapour^ it is made to pass 
through the interstices of the leaves of trees and 
hedges : by which means it is deprived of such 
a ccmsiderable portion of its electricity, so th^ th^ 
electroscope will scarcely diverge at all, unless 
elevated into a higher stratum of thevapoufi 
where the insulation is more effectually preserved* 
This important fact, which will account for 
Tarious phenomena, I have repeatedly verified 
by experiments. Upon the 15th and l6th days 
of September, 1 805, respectively, there was a 
very dense fog. On the morning of the 1 dth it 
was attended with a perfect calm ; the trees and 
hedges being loaded with dew ; but no precipita- 
tion of the fog, and the electricity strongly po- 
sitive ; at eight A. M. it began to clear away ; and 
at ten A. M. the sun shone bright, and the day 
was tcderably fair. On the following . morning 
the fog was equally dense ; but, about seven 
A« M. a gentle wind arose from the south, which» 
bringing new particles of vapour within the con* 
ducting influence of trees and hedges;^ ocpft- 

F 
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sioned a copious fall of the vapour from their 
leaves and small branches, but no general pre-^ 
cipitation occurred \ for grarel vralks and fallow 
ground were not apparently wetted, except 
situated under trees; the electricity wa& scarcely 
perceptible even in the centre of a large field. 

Upon the twenty-first of September I bad an 
opportunity of trying some experiments on the 
conducting power of vegetables, from eight till 
ten o'clock A. M* of that day. There had been 
irain^ the clouds then broke, and at intervals the 
sunshbne strongly; about one P. M. the exha-* 
lations from the warm moistened ground began 
to occasion the clouds to condense and gather 
into storm; the air was very calm ; and at two 
P. M. observing a dark cloud approaching from 
the south-east, I elevated a gold leaf electro-* 
scope and lamp, but could not discover any 
signs of electricity till the edge of the cloud was* 
almost vertical over the place of observation ; .it 
now opened about half an inch negatively, and 
continued steady at the point of divergency ; the 
instrument was then brought within ten feet o€ 
a tree ; the divergency now ceased. It was next; 
elevated under a large spreading willow, the 
lowest branches of which were at a distance of 
about twelve to fifteen feet from the instrument ; 
no divergency appeared, but when the electro-, 
scope was removed; but when the electroscope 
was removed to the distance #f twini^ feet from. 
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the tree^ the electricity was as strong as before. 
The cloud now seemed almost stationary, and I 
took the electroscope into the middle of an ad-> 
joining field of clpvcr, where it diverged 
strongly ; the gold leaf opening about an inch; 
but when placed within four feet of the clover 
sward, there was no divergency. The instru^ 
ment was then elevated in the middle of a field 
newly ploughed, where I expected to find the 
electricity stronger, and my expectation was not 
disappointed ; as the gold leaf then repeatedly 
struck the sides of the glass tube. It was then 
held within four feet of the surface of the soil^ 
still shewing signs of electricity, and even when 
placed on the moist ground the gold leaf opened 
about an eighth part of an inch ; but when 
brought within eight or ten feet of a tree or 
hawthorn fence ^ the gold leaf ceased to shew 
the smallest sign of divergency. A consider* 
able part of the cloud having now passed over 
the place of observation, a gende wind was per* 
ceptible, and two slight explosions of thunder 
' were heard, the gold leaf giving a start instantly 
sudden before each explosion; some drops 
of rain fell, and the electricity changed to a 
positive state ; the cloud then passed off to the 
S. W. and all signs of electricity in the air 
quickly disappeared. 
An observant traveller informs me, that he has 
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often witnessed this power, which vegetables 
possess of detaching the electric matter from 
the surrounding vapour, and by thus condens- 
ing it, rendering the ground moist bdneath. 
Amongst numerous instances, he says, the 16th 
ef December, 1805, was a very frosty day; the 
frost had previously set in suddenly, about two 
days before, after a long continuance of mild 
weather. The morning was tolerably clear, and 
as I passed from Bristol to the village of Leigh, 
the roads were prodigiously hard, and the signs 
bf the frost every ^here severe ; on my return, 
about three hours after, the air had become 
thick though' the sun shone, and every 
part of the Horizon appeared loaded with 
vapour. The surface of the ground still exhi- 
' ^ited no sign of either thaw or falling weather, 
though near hedges and trees the ground was quite 
wet, as if rain had fallen. If it should be ob- 
jected, this might have been occasioned by the 
sun, whose altitude was higher al the time of the 
second observation, I answer, that this was gene- 
rally in places where the obliquity of its rays did 
not reach, and in warmer and more exposed situa- 
tions no^ signs of thaw were visible. Further, 
the power of vegetables to attract Vapour or to 
condense it by detaching its electricity, when 
it is either greater or less than that of the earth, \i 
agreeably evident to our senses in some parts of 
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pfintcr, wlien the cold is so greal m to codg^ 
the vapour into that state detiotninated Rims^ 
¥fh\ch if there be the least wind or current of 
sir to \vaft it, i$ attracted by the adjacent tree! 
and hedges; and assumes, by the variety of 
grotesque-figumtive lines, it forms, a beautiful 
appearance to the beholder, which powerfully 
arrests his attention in defiance of the cold 
ivhich urges him to proceed. 

These effects are not related as uncommm, the 
same having been frequently observed by elec<» 
tricians and travellers. I merely mention them 
to shew those unacquainted with the subject, the 
great influence living vegetables possess in reii-» 
dering the air, in their immediate vicinity, of tbtr 
same electric state as the earth. Since the con** 
ducting power of vegetables is essentially coo« 
nected with the theory I have formed for eluci* 
dating the phenomena of the weather, more 
especially in this Island, so remarkable for the 
growth of trees and shrubs, I shall describe a 
few experiments performed with electricity ex« 
cited by Ar^ for the ftirfose. 

Experimeni Isi. — An electrical cylinder being 
strongly excited, and the prime conductor 
charged, a gold leaf electroscope was placed on 
a table within four feet seven inches of the coq« 
ductor ; the gold leaf diverged an eighth part o^ 
an inch : it was then removed to a distance of 

4 
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five feet seven inches from the conductor, wheil 
no divergency appeared. 

Experiment id. — A small brass wire, three 
inches long, and terminating in a point, was 
placed erect on the cap of the electroscope, the 
distance of four feet from the conductor, it di- 
verged an eighth^ part of an inch; at five feet 
seven inches there was no divfergency, but when 
brought within fourteen inches of the prime 
conductor, the gold leaf struck the sides of the 
tube. 

Experimentsd. — A small branch of willow four- 
teen inches long, with its leaves, about twenty in 
number, was placed erect on the cap of the elec- 
troscope, which, at four feet seven inches, di- 
verged one-fourth part of an inch ; and at five 
feet seven inches, an eighth part of an inch. 

Experiment 4th.*— A similar branch of willow, 
containing as many leaves as the former, was 
now placed erect on the charged conductor, the 
electroscope, with its cap and branch, was re- 
moved to the distance of eight feet, the gold 
leaf opened, and struck the sides ; and, at the dis- 
tance of twelve feet, diverged a quarter of an inch. 

Experiment 5th.^ — ^ThreefuU ears of barley, with 
their awn in the state in which thejf grew,, were 
placed erect on the conductor instead of the 
branch of willow ; the divergency was th^ same 
as in the last experiment; but when tb^ axvn 
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vas removed from the ears of the barley, the 
divergency was considerably less; the gold leaf 
did not strike the sides of the electroscope, until 
it was brought within $ix feel of the charged 
conductor*. 
ExperimenfGtL^^Tht leaves werenowrcmoved 

* It appears from this experiment^ that the awns of barley, 
wheat, rye, and other aristiferous plants, are meant as bene- 
fi«al auxiliaries, or co^iductors of electric matter for the ma- 
turation of the seed J and hairs probably perform a simihir 
kind office on the leaves of hirsute vegetables. A set of ex- 
periments to shew how far depriving some plants of hairs, 
and others of their awns, would affect the growth of the one, 
or the perfecting seed in the other, would be a valuable ad- 
dition to our physiologic knowledge. This may be cor* 
rpborated by an experiment, ofieD tried with th^ simiJarsoc* 
cess, of immersing a djy hairy leaf in water just drawn from 
a spring or pump, which contains a quantity of air ; innu** 
merable globules appear instantly on every point 3— the ex« 
tremities of these points attract the particles of water lest 
forcibly than those particles attract each other ; hence ihm 
contained or latent air, whose electricity was bat just ba«^ 
lanced by the attractive power of the surrounding particles 
of water to each other, finds, at the point of each hair or 
£bre, the resistance to its expansion less; it consequently 
expands, and becomes a bubble. The rays of the sun being 
partly refracted, and partly reflected, by the surfitces of thei« 
minute bubbles, must impart to them more heat than the 
transparent water, and thus facilitate their ascent by a further 
expansion. And that the points of vegetables attract the 
particles of water less than they attract each other, is evi- 
dent from the spherical form of the dibw-drops before alluded 
(0, frequenlly visible in th* evening on the point! of grait. 
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from the branch on the prime conductor^ anj' 
from that on the clectrdscope ; the gold leaf 
Aow did not strike the sides, until it was brought 
within six feet of the conductor, and at twelve 
feet distance there was no divergency. 

From experiments of this nature, the great 
power which vegetables have in depriving floatr- 
ing vapour of its Electricity is evident to the 
senses, though it does not appear that their in- 
fiuence extends to any great distance; in a room, 
the electroscope was seldom made to diverge 
beyond twelve feet distance from the charged 
conductor, though a green branch was affixed 
to both ; and in the atmospheric experiments I 
observed, that trees and hedges did not rob the 
air of its electricity beyond the same extent. 
This accounts for the precipitarion of vapour, 
when mechanically brought near to the leaves of 
vegetables by winds, as observed on the l6th 
of September. Thus we find that when* a 
country is much crowded with trees and her- 
baceous plants, not only a larger quantity of 
moist vapour is afforded to the atmosphere, but 
a portion of the electricity is reabsorbed, and 
the sun has consequently less power, owing to 
this absorption to dissipate, the vapour, and ren- 
der it transparent by dissolving it in air; so that 
this reduced quanrity of electric matter probably 
may, or rather I shoold say, actually does, oc- 
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canon partial accumulations of cloud, and con* 
<equently storms attended with lightning and 
thund«*. If proof should be required of the 
$un'3 power of difisolving strongly electrified 
vapour inlo transparent air, we would request 
our readers to observe frequently its powerfid ef-* 
feels in perfectly dissipating the summer Au- 
tumnal fogSy during the short space of two or 
thiee hours, and the reverse that takes place in 
the months of November and December : when 
his rays are more oblique and weak, and the 
conducting power of vegetation less. The fol- 
lowing very satisfactory experiment was made to 
shew the influence of vegetables in seizing the 
electricity of rising vapour, when brought 
within their conducring influence. To the cup 
of a gold leaf electroscope I affixed a horizontal 
support for a candle, which projected two feet 
from the cap of the instrument, placed near the 
edge of a table ; on the floor immediately below 
was an earthen vessel containing hot water about 
one inch in depth; the candle being lighted, 
two or three red hot emben were dropped into 
the vessel of water, which instantly raised a sud- 
den cloud of vapour; the Electricity of this being 
collected by the candle connected with the 
electroscope, the gold leaf opened suddenly, 
^nd struck the sides posidvely. Some branches 
pf trees, with their foliage, were now placed be- 
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tween the vessel on the floor and the candle; 
the experiment being repeated, the vapour passed 
through the interstices of the boughs^ but the 
electroscope opened only half an inch; more 
boughs were now added, and slightly sprinkled 
with water to increase their conducting power; 
the experiment was again repeated ; a great part 
of the vapour still made its way through the in- 
terstices of the leaves and branches, hut so com- 
fletely deprived of its electricity^ that the gold 
leaf did not diverge in the smallest degree^ This 
very satisfactorily accounts for the clouded at- 
mosphere, which is found generally to prevail 
over countries covered with luxuriant herbage^ 
or extensive woods; and not only do countries 
ivhose surfaces abound with rich herbage or co-- 
rered with extensive forests^ but mountainous 
districts also experience a more humid and 
cloudy atmosphere than those whose surface i^ 
more cbampaigne. 

The conical tops and high ridges of moun- 
tains, especially if covered with wood or herbage, 
are perpetually attracting a portion of the elec- 
tric matter from the vapour, and consequently 
disposing it to form clouds and storms. With 
a view to shew the influence of such mountains^ 
whose tops are covered with verdure, in depriv- 
ing vapour of its electricity, I tried the follow-- 
jng experiment :-^Upon the cap of an elcctrp-* 
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scope was placed a conical shaped pebble^ 
whose height was two and a half, and diameter 
two inches ; the instrument was then brought 
within eight feet distance of the prime conduc- 
tor of an electrical machine, on which was 
placed a pointed wire three inches long, to dif- 
fuse the electricity about the room. The gold 
leaf of the electroscope diverged half an inch, 
but when removed to twelve feet distance, it did 
})ot diverge at all. Some short moss was then 
placed upon the upper surface of the pebble; 
the gold kaf of the electroscope then struck the 
sides of the tube at ten feet distance from the 
conductor^ and diverged a quarter of an inch at 
the distance of twelve feet. In these experi- 
ments, the conical- shaped pebblewas intended to 
represent the summit of a mountain devoid of 
verdure, and the charged conductor of the ma- 
chine and atmosphere of the room, an electric 
fied cloud. But by clothing the stone Vith moss^ 
the conducring surface of the pebble was in- 
creased, and consequently, like a mounfaiif co- 
vered with verdure, drew off a larger portion of 
electricity from the surrounding medium. This 
is one cause why a mountainous country is more 
subject to rain than such whose surface is flat, or 
inclines to a level* The insulation of aqueous 
vapour,^ arising from the surface of the sea, 
being more effectually preserved than that which 
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arises from the land ; especially if this last is co^ 
vered with a luxurious vegetation. And it would 
probably appear if a ship were stationed in a 
given latitude^ at a considerable distance fron;:i 
sbore» to ascertain the fact/ that a less quantity 
of rain would be found to fall annually on the 
Sea than on the same parallel of latitude on Land. 
This appears highly probable from the southern 
part of England near the Sea^ though they have 
frequent scuds of rain, yet they have a less 
average quantity fall annually than in more in-r 
hnd parts of the country ; and Dr. Barry, in 
his history of the Orkney Isles, observes that^ 
surrounded by seas, and intersected and divided 
by numerous friths, yet the average annual 
depth of rain in those islands does not eacceed 
iwenty^six inches. 

Wbite,in his History of Sclboume, in accounts 
bg for some perennial ponds oa the highest 
parts of the Chalk downs, observes, " That the 
evaporating power is more prevalent in bottoma 
or v«les than on hills ; but at the same time sup- 
|K>sesthey are recruited by nightly dews, which 
countervail this loss by cattle during the day^ 
And he justly adds, that persons who are 
much abroad during the night, such as shep- 
herds, poachers, &'c. can tell what prodigious 
fogs prevail in the night on elevated downs, 
qren in the botest parts of summer, and how 



much the surfaces of things are drenched by 
those swimming vapours, though to the senses 
little moisture seems to fall. But how does he 
account for it? Dr. Hales, in his Vegetable 
Statics, vol. 1st. advances from experiment, that 
the moister the Earth is, the more dew falls on it 
in a night, and more than a double quantity o£ 
dew falls on a given surface of water than on a 
given surface of moist earth ; and hence infers 
that water, by its coolness, is enabled to assimi- 
late to itself a larger quantity of moisture nightly 
by condensation." But, with deference to both, 
we can prove that the evaporation from a given 
surface of water, during a hot day, is much 
greater than the quantity of dew which falls 
during the most condensing night ; and that as 
the sea water is saturated with electric nutter, it 
draws off less from the circumambient vapour 
than she vegetable surface of Land. 

There is reason to believe, that the moun« 
tainous tract of country which extends the 
whole length of our western coast, from Corn- 
wall to the north of Scotland, and continues la 
the same direction through Orkney and Shet- 
land, has a , considerable influence on our cli- 
mate ; for this elevated conducting surface must 
draw oflT much of the electric matter from the 
warm humid air of the great western ocean by 
our most prevailing winds, the . west and south-* 
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west ; and this disposes the clouds to precipitat<f 
their moisture on their entrance, more than 
during their future passage over the Island. The 
great proportion of rain which falls in the north 
western coast> compared with counties situated 
on the south eastern side of the Island, is proba- 
bly caused by its vicinity to North Wales and 
Ireland ; the humid south-west wind experi- 
enced in Lancashire and Westtiioreland, passes 
' first over the mountainous tract of North Wales^ 
where the clouds are deprived of such a portion 
of their electricity, that the contained vapour ift 
precipitated in torrents* Further, when the 
wind veers more to the westward, the vapour, 
before its arrival here, passes over Ireland, the 
climate of which being naturally humid, and 
the clouds passing over so short a portion of sea 
the disposition of the air is scarcely changed; sof 
that when the Wind is in* any westerly point, the 
inhabitants of Lancashire and Westmoreland will 
seldom have cause to complain either of intolera- 
ble and long-continued drought, or of their lands 
suffering for want of atmospheric Irrigation. 
The proportion of rain which fell in^the course 
of a year, at Tpwnly, in Lancashire, was mea- 
sured a century ago, and, compared with the 
quantity which fell during the same space of 
time, at Upminstcr, in Essex, stood thus; 

'' Townly, . . . ^^\ inches— An average of »ix jear*. 
Uprainster. . \^\ 4o.— Froiij 17OO to 1705 inclusire* 
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TThe mean quantity of Rain which has been ob- 
served to fall in the county of Rutland, in the 
east, is twenty inches and a half. This very 
large proportion of Rain, which the county of 
Xancaster receives; compared with Essex, is pro- 
bably occasioned by the above-mentioned local 
circumstance; for we cannot rationally sup- 
pose, that the soil of the county of Lancaster 
requires this extraordinary degree of Irrigation, 
the latitude of this county being three degrees 
more to the north than that of Essex. To shew 
the difference between a flat open country and 
one less open and hilly, ta^e the following ac- 
count of Rain, which fell at Selbourne, Hants^ in 
the same eastern parallel to Essex : 

1780, 527.371 inches 1784, 53.80 inchei 

1781,30.71 do. 1785, 31.55 do. 

1782, 50.26i do. 1786, 39.57 do, 

1783, 33.71 do. 

Tbe mean quantity of which is 36.93 inches annual]/. 

Dr. Hales observes, that the average quantity 
which falls in England is about twenty-two 
inches. If we make a comparison with the 
southern part of the kingdom, where, from the 
vicinity to the sea, and the influence of south- 
west winds, more might be expected, we shall 
find less than the western and north western, and 
even than in some interior districts ; for Dr. 
Huxham, in Observations de Acra, containing 
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an account of weather from 17 27 to 1748 in- 
clusive, remarks, " That the Rains are frequent 
on the coast of Devon, yet the average annual 
fall is, not great, and some years comparatively 
small. In 1731, theguage measure was seven- 
teen inches two hundred and sixty-six tenths a 
1741, twenty inches three hundred and fifty- 
four tenths; 1743, twenty inches nine hundred 
and eight tenths; in a very wet year, he found it 
thirty-six inches; and once, 1734, thirty-seven 
inches cHie hundred and fourteen tenths. Fre- 
quent small Rains, he observes, keep the air 
moist, while heavy ones render it drier, by beat- 
ing down Tapours* Is the dingy appearance 
perceivable in hot weather, he says, owing fa 
a wr.nt of moisture to make the atmosphere tran- 
sparent, since some bodies are more diaphanous 
in a wet than a dry state ? The following com- 
parison between four places situated in different 
parts of the kingdom,' appear in a meteorological 
journal kept by Major Rooke of the quantity of 
rain which fell at the following places in the year 
1798:— 

London, Middlesex 26.22 inches. 

Wert Bridgeford, Nottingbamthire 27.22 do. 

Lancaster, Lancashire. . . . ; 48.19 do. 

Kendal, Wefitmi)rcland 6o.85 do. 

Though it may appear to a casual observer, 
that there is less of that wonderful regularity la 
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ttiii phenomena of the weather, which# v^e are 
accustomed to adrfcire in the othA" Wbrfcs of the 
creation, still we shall find a system fdr regulat- 
ing this process ; and the quantity of rain which 
ahnually falls upon the earth's sutfae^, will in 
genctai be found, Whefe local cii-cumstances do 
not intcrifcre, proportioned to the degree of heat 
*hich tHcsoil receives firbnl the solar rays. The 
great excess of rairi observable at Brecon; on a 
comparison with a London meteorological jour«' 
nal> may be Easily accounted for by the ricinit]^ 
of Brecon to the southern range of hills^ and 
particularly to the Bannau Brecheiniog. The 
great height of the beacons frequently inter- 
cfcpfs th^ cldud$> cfharged with watciy particles, 
iii their p^sage fh>m the south or south- west>' 
froni w^hence the' rainy wind generally blowst* 
thus separated or dispersed^ they descend in' 
rairi ; and it must be admitted, that when these ' 
mountains are covered with snow, we cfccasi* 
orially feci 

'^lli* icy fan J . 
And churliib chiding of the winter*! wind, 
Which bites and blowi upon our bodies, 
Ev'h till we shrink with cold.** 

The following is the quantity of rain> whicb 
fell in London and Brecon in the year 1602: 

London, 15.12 inches-^— -Br^on, 26.25 inches. ' 

Vid, Jones s Hut, of Brecon, 

We'find, on a comparison mfde a century 
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ago, between the state of weather, at Upminster, 
in Essex, and at Paris, that the latter,upon an ave-* 
rage of six years, experienced the most rain ; the 
annual proportion of each placc^ calculated 
for the given term, was, Upminster, nineteen 
inches, and Faris^ twenty inches,— /^^. Drr- 
ham Phys. Theol. 

The following numbers shew what were the 
annual depths, but without taking the averagej 
at 

Li* le, in Flanden. . . . ^ , , 24 inches. 
Zurich^ Switzerland . . • . 32^ 

Pisa, Italy 43i 

Barbadoesj West Indies . 67 
Sierra Xeooe^ Africa. . . . SS 

And if we possessed accurate registers of the 
quantity of rain which annually falls in different 
latitudes, there is little doubt but we should find 
it nearly in proportion to the evaporation caused 
by the solar heat ; allowances being made for 
sandy deserts, where, of course, there can be 
little exhalation, or conducting sur&ce, to de- 
stroy the insulation of the vapour. 

Wherever the surface of the earth is devoid of 
Vegetables, or water, as is the case in moat arid 
deserts, especially those situate to the south'of 
the temperate zone, the atmosphere is generally 
clear, and strongly electrified. Mr. Brydonc 
obser\'ed, in the course of his tour through 
Sicily and Malta, when he visited mount jEtna, 
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around which there is much dry land occa« 
iioned by the dispersed lava, the air was highly 
electrical; but up the sides of the mountain^ 
where vegetation was very luxuriant, the electri- 
city of the air was little, and in some places 
it was quite^ imperceptible. 
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^he different Effeeis produced by a settled and se^ 
rene^ oramoisf and ehudy Atmosphere ^ on Vege^ 
tahk and Atnmal Economy^-^Diseases of Plants, 
arising from the sudden Variations of Tempera-* 
ture^'^Increase ofnoxioUs Insects — Kinds disco^ 
vered which were formerly unknown in this 
Climate. 

jfxFTER this long digression, we will return 
to our more immediate subject, and proceed to 
consider the probable effects of a more settled 
and serene, or cold and cloudy atmosphere upon 
the animal and vegetable economy of our Island. 
I confess when I first read Malmsbury's deli- 
cious description of the vale of Glocester, 
written about the middle of the twelfth century, 
I felt much disposed to question the fidelity of 
the learned Monk's picture ; but since I have di- 
rected my attention to the subject of the present 
enquiry, and reflected on the effects of the ex- 
traordinary changes which the surface of the 
country has undergone since that period ; I am 
more inclined to admit the truth of his testi- 
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saoay. When William of Mahnsbuiy >wrotc^ 
mkven cen tnriefl had elapsed from the time that 
agriculture had beoa iiiti5ad«ccd into Britain bf 
the Romans. The climate had therefore boea 
gcadually improving, by the vaks being conn^ 
<derably cleared of their woods, to make room 
for the £^erarions o£ the plox^h ; hut the popu-* 
latioQ was ji^ dien m gietftms to re^^retbe ccd^ 
tivation of die hi^er grounds ; these iMmhS, 
therefore, be left in a state of nature, to a^ord 
pasturage for their sheep and cattle : and as no 
scarcity of timber could have yet occurred, there 
is no necessity for sup^posing the general brtro^ 
ikiction of the dm, the uh, the sycamore, cbes^ 
nut, and other ei:otic timber trees of more rapid 
growth. The venerable oak had then no foreign 
intruder tp dispute the benign infloenceft of the 
hearens; nor was its atmoftphere ihea poUufied 
by their humid exhaUtiom.. The esculent fruits 
of the Icosandria class, too, at that tim^g ^%pp^ 
rienced what their nature seems particulady to 
require, a dry state of the air durii^ the .period 
of their bloom, without which the settiog of the 
fruit becomes very pf^carioot ; owing to the 
pollen, or fructifying powder, contained in the 
anthers being too much diluted, or washed off 
by heavy rains. Nature seems to have t^een par* 
ticularly careful in this respect ; for we find the 
tcason of bloom generally to arrive previous to 
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the protrusion of the vernal leaves ; so that there 
might be nothing to intercept the solar rays^ and 
prevent them from falling on the points of fruc* 
tiiication ; by this means, the miscfaiefe whic 
would, otherwise arise Mm a vapQurous atmes-t 
phere, are efFcctoally counteracted ♦. 

^ Of all the propensities of planti> none seem at first more 
nnaecopntable than the d^ereot uasons in which their Uoi-* 
90IM appear; some prodace their flowers in the winter^ as 
the Christmas "rosej, Hcll^borus niger^ others before th$ 
' sud is gone in .Februaiy> as the elegant snow^dropj Galan* 
thus nivalis ; in March^ the crocus^ Crocus satirus } in Aprili 
the sweet-8cented.yiolet> Viola adorata^ peeping Uirough tho 
tbora; and in JVfay the cowslip. Primula officinalis, pert 
Ibmes oar meads; and Jane is crowned with all the varieties 
of the unrivalled rose. Thus, through the varying y^r, tiU 
after most plants have formed their seeds, fade and decaj, 
appears the beautiful hafless flower, the winter crocus. 
Crocus aotumnalis. This circumstance is among the thoa- 
ftnd winders of creation^ and is little noticed because a 
common occurrence, yet ought not tp pass by unobserved i 
for it would perhaps be as difficult satbfactorily to explain 
it, as the most rare or stupendous phenomena in the cour^ 
^nature. 

** Say what impels, amidst surroundmg snow 
Gongeal*d, the crocus damy bud to gbw ? 
Say what retards, amidst the summer's blaze 
!!]^h6 autumnal bulb, 'tij pale declining days I 
The God of Seasons— whose pervading pow'i^ 
Controuls the sun, or sheds the fleecy show*r ; 
He bids each flow*r his qui6k*ning word obey,^ 
Pt tp each liogVmg bloom enjoins delay." 
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A dry state of the air, during the flowering 
ieason, seems to * be a matter of great import* 
ance, not only in the case of fruit trees, but 
throughout the vegetable world ; as we find that 
wheat never yields well, if there be much rain or 
wind during the time of bloom. The same 
remark is made in countries where the vine is 
cultivated; for if cold rains, remarks Mr. Ar* 
noux, happen during the period when the blos- 
soms of the ^nc turn into berry, they experi- 
ence blight and fall off; and those berries that 
do set, are very small, and almost always des- 
titute of seeds. * Fogs or rains, at this period^ 
are destructive to the blossoms, and do essential 
hurt to the grapes ; besides the putrid miasmata^ 
which they frequently deposit on the prpductioa 
of the fields, they are always attended with the 
inconvenience of moistening the surfaces, and 
of forming on them a humid stratum, more sub. 
Ject to evaporation^ as the interior of the plant 
and the earth are not moistened in the same pro* 
portion ; so that the rays of the sun falling 
upon this light stratum of moisture, causes it to 
evaporate instantly, and the cold, produced by 
this evaporation, is succeeded by a heat, the 
more prejudicial, as the transition is more sud« 
den. — Fid. Chaptal on 4he Fine. 

Cold winds, at this season, are also highly 
prejudicial to the setting of the fruity not only 
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hj V^ strpngly dissipating the fecundating 

£9iwder of the others, Jipd by .also drying ^nd 

f Qpstnnging tt|e ty apchcs through which the/io^ 

i:cs^rjr juices iloiv ; bi^t prodiiciog on strong 

Jfti|d? a tenacity in t:he.$ail, which deprives tb: 

roots qf the power of perfqctQing their essential 

f|inct^n|; orchards aqd yineyiirdi dhould there- 

fprp be planted i|i $kdW€^ sifuatkns. The same 

remark may with propriety he extended to al- 

jnost cyery vegetable that has yet con^ under 

pur observation. Tl^e early ilow.ering esculent 

fruits, cultivf ted in ,this country, have sufliired 

of lat;e years most severely, during the period 

frf thfir blopm ; jo that three years out of five, 

we have b,eei^ partially or totally deprived of 

their c:;fpected produce^. The apples and pears 

* The failare of cro^ c^ the comnaQQ fpjjits is a sericius 
evjl to the community in many points of viewj «ub-acid 
fruits^ which abound in the sumn^er and autumn^ when tht 
heats are greatest, appear as necessary for the bunian spe^ 
cies> as green fodder for the granivorous classes of animals. 
It is oof ^i^ province to account for this salatiferous influ- 
eqc^ 01^ tbe animal economy^ by enteriog iiito a d^ciptioq 
of the alkaline accumulations produced by the fr^ use of 
animal food> and other causes, or in what way the juices 
©f fruits, by neutralizing these, prevent fevers, biliary 
cOfioplamts; and many cachexies of the systetn ; besides, it 
has been already done by abler pens ; it }b, however, appro, 
(fiate to remi^rjc, that artisans and laboiirers in the confined 
manufactories of large towns^ suffer prodigiously in their 
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sufer v^^nt ^ocn the iackoiency of the seasons 
lA JprH iand Jl£if . The ap^es in the oouatf 
of W^c^^ wote dwefly cttt«.aflr for two auc- 
^m9% yeara» 1803 and 18Q4» by a frost which 
happened ia both. $easmsy on the same night of 
the Jatter, the l6th $f May. In l80S,^he crop 
in Wprcestershire was again nearly destroyed by 
ftosty nights following aiter showery days; the 
seyere fix>st, which happened in the night pre* 
cejding the 30th of Api^^ <tid great damage; 
iot this was^ succeeded^ in the beginning of 
M^y, by storois of hail and rain, attended by 
vrery cpld nights, A showery moist spnog^ 
t^^ seems i^ucb to favour the hatching of die 
eggs of che dij9erent spepies .of Pbaloena?, PapiUo, 
Aphis^Popcui^ Ichneneumoo, and other destruc- 
tive iniects. We iAVJuiably find^ if there has 
been much rain during the month of May; that 
the hawjthort} fences ate covered with caterpil* 
lars, but nqt so if the prevailing weather at this 
season has been dry. This observation I have 
made for a number of years. A curious instance^ 
illustrative of this fact, occurred in the montb 



hji^aUhj ii^ ^essqns^ wheQ there b a failare in ' the crops of 
comii\oQ fruits. A gentleman* on whose judgment and ve- 
racity I can rely^ informed me, that the labouring classea 
sniFeted much in their general health from a scarcitjr of 
pmmon fruit during last year, 1804« and the failure again, 

\ f JSOi^ was attended with similar effects, 

\ 

[ 



§0 Effects of the Aimosphire 

of June^ 1799) when the caterpillars of the Pa^ 
pilio mntiope were; prodigiously numerous in 
most of the hawthorn fences in the neighbour-* 
hood. I observed their prc^ess upon a youHg 
healthy fence^ on the eastern boundary of a 
kitchen garden ; by the second week in June^ 
they had completely devoured the whole of the 
foliage^ leaving the stems as bare as they appear 
in the midst of Winten Within this fence there 
was planted a hedge-row of the Prunus lauro* 
cerasus^ or common laurel ; upon tjpiis these dew 
predators^ constrained by imperious necessity to 
remove their quarters in quest of food^ com-- 
menced their attacks ; land from what has been 
advanced^ of an infusion or decoction of laurel 
leaves as a liquor to destroy insects^ I now cour* 
eluded they would all be poisoned by the change 
to this deleterious diet : but^ to, my great asto- 
nishment, they continued to thrive^ and, by the 
sourishment the evergreens afforded, or the su«r 
perlative supply before obtained from the haw- 
thorn, they arrived at maturity, and attained 
their more enviable state of butterfly. The ca-^ 
terpillar and aphis, it has been remarked, are 
more injurious to the apple trees than frost. The 
eggs of thePapilio, and Phaloena, as well as thosQ^ 
of the Aphisj arc said to be deposited the pre-; 
vioijis autumn, near the buds of the Xxtt ; for 
wh^n they are first hatched, they are so exceed'^ 
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ingly small, as scarcely to be discovered by die 
naked eye; and their motion is 50 slow, that it is 
not probable they would in this state be able to 
ascend the trunk of the trees. White observes^ 
that August Ist^ 1785^ about three d^clockin 
the afternoon of that day^ which was uncom« 
monly hot^ the people were alamied by a shower 
of aphides, or small flies, which fell at the vA* 
lage of Sel bourne. Persons walking in the streets 
at the time, found themselves covered with in^ 
sects, they also settled on the hedges and gar^ 
den^, blackening all the gardens where they 
alighted. These entomological armies, on such 
occasions, appear to be shifting their quarter^ 
and, in this cose, probably emigrated from the 
hop plantations in Kent ; the wind at this time 
blowing from the east, they were, he says, ob* 
served in great quantities about Farnham, and 
in clouds through the wh6le vale, from Fam« 
bam to Alton. 

The destruction committed by the dif!erent 
species of the gequs aphis, every year, in the 
spring and early part of tl^e summer months^ is 
truly astonishing. Exotic trees and shrubs are 
generally attacked first ; but the depredations of 
this active tribe pf insects are not limited to 
these ; the ^^ brawny oak" is oftentimes as much 
infected as the most deUcate rose. Dr, Darwin 
hfts g^yen a long and very interesting account of 
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^se singular insects in his Phytblogia. In 
fecr, every person at all interested inagncukune 
or gardening, must have noticed the tniserable 
havoc they make in our gardens, cmrhards, and 
hop grounds. It is a generally received c^inion^ 
that they are produced from eggs, deposited the 
previous autumn in parts of the plants on which 
they are fcund ; while others suppose that they 
Are brought by particular winds from distant 
places. They are said to be the cause of the dire 
disease of vegetables, called honey dew ; but thk 
disease I conceive to be owing chiefly to those 
sudden variatims of temperature^ to which dur 
Island is at present continually so sulyect. In the 
months of April, May, and June, if we get a few 
hours or days of Wght sun, the thermometer 
will rise as high as in the south of France, or 
even Italy; this heat is frequently succeeded^ 
with us, by frosty or very cold nights, and per^ 
haps the next day or two is followed by hail- 
stones, or cold, cloudy weather. The fiving 
principle, or excitability of the plant, is in th^ 
£rst instance thrown into great action, during the 
continuance of the stimulus of heat ; and this , 
being suddenly withdrawn, a torpor succeeds i 
the circulation of the juices in the finer vesseU 
ef thfe leaves and tender shoots is obstructed^i 
while the absorbent vessels of the roots, by th^ 
Stssistance of the contractile pow^r of the (mU 



On T^egetaUe aftd^^ Animal Economy y &c. §9 

ward ring of liqueous fibre- Hot. having received 
injury, continne to propel tHe rising sap, which 
arriving at the injured leaves and' young termi-- 
nal shoots, the proper secrcrtions and excretions 
are here intercepted, new matoials, and new 
vessels-are produced^ This^ocess is very ana- 
logou^o diseased action in animal life ; when 
our extremiries are exposed to great degrees of 
cold, a local and temporary torpor is the conse-^ 
quence ; but as the heart, like the trunk and root 
of trees, is not. injured, this organ propels the 
blood to the injured part, where, meeting with^ 
obstructions, inflammation, with the consequent 
producdon of new vessels and new secretions, 
mccceds. The saccharine gummy substance, 
frequently observable on the diseased foliage of 
plants, more especially of trees in the spring 
and early part of summer, is called Homy Derv^ 
from its sweet taste resembling the substance de-< 
signated by the jfw/ term ; and the latter, ex- 
pressiveof the mode in which it is supposed to 
make its appearance. But both terms convey an 
erroneous idea ; as some are led to think, that 
during night a shower of mellifluous fluid falls 
031 the leaves ; and this absurd opinion is not yet 
obliterated : but were this the case, on these oc- 
casions the gravel walks of gardens and other 
shrubs and plants contiguous to those aflected, 
would be covered also. It is evidently owing to 
a diseased state of the vegetable absorbent vcs- 
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icls, which thus deposit the juice in qiiesribfl 
on the leaves, and is properly termed " exuda^ 
ilo mellita'^ Ih the sultry season of 1783, says 
Vf\^tty honey dews' vitxt so frequent as to de*- 
stroy and deface the beauties of my garden ; my 
honeysuckles, which were one week the most 
sweet and lovely objects the eye could behold^ 
the next became the most loathsomie, being in« 
veloped in a viscous substance^ and loaded with 
smother flies* 

. The occasion of t\xk clammy substance seems 
to be this : In the hot weather, the effluvia of 
flowers in fields, &c. are drawn up in the day, by 
a brisk evaporation, and, in the night, fall down 
with the dews in which they are entangled. That 
the air is strongly scented, our senses inform us ; 
and that the clammy substance is of a vegetabk 
nature^ we learn from bees, to whom it is highly 
grateful. That it falls during the night is evi- 
dent, from being seen first only in warm still • 
mornings. This exudation is most frequently 
occasioned by the causes here assigned ; but 
we have reason to think, that the evil sometimes 
arises from another quarter. No plantations arc 
so subject to be infested with these insects as 
hop yards or hop-grounds \ and when other kinds 
of plantations, usually liable to their depreda* 
tionsin the same aspects, and, in similar seasons, 
have escaped ; these have been observed almosjt 



On yegetdhle anS Animal ^cono>fiy^ ^c. $5 

ideW>ured. On enqairing into this phenomenon^ 
I have invariably found that it proceeded, firsi^ 
from the attack of numerous grubs, or caterpil-^^ 
lars of. the Fhselaena humuli, or otter mottle dc« . 
vouring the tender fibres of the roots* The 
plants, deprived of these functionaries, at a rime 
they most want their assistance, sicken, the mo* 
tion of the absorbents becomes retrograde, the 
juice called honey-dew spreadi over the sur&ce 
of the leaves, on which the aphides find both 
asylum and food ; and the plants, attacked above 
and beneath, soon fall a prey, and wither aw&y. 
Some, however, think those insects are the cause 
#f this disease, and that they proceed from eggs 
deposited on the plants' the preceding autumn^ 
:fnd are hatched on them ; others, that they are 
brought b}r certain winds ; but if they were, all 
trees liable to their depredations, when growing 
in the open air in the vicinity of their arrival, 
would be equally injured by them ; and that 
they are not so, if the sudden variations in tempe- 
rature are guarded against, will appear from the 
following facts. Ninety feet in length of ^ 
south wall in my garden are built with 6ues for 
conveying heat in ungenial weather; three 
peach, and two nectarine trees, are trained 
against this wall. The last two seasons, 1804 
and 1 805, a fire was made whenever the night 
was calm^ and consequently a frost expected ; 
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)>ut no artificial heat wa5^ven in dife diijr, unleki 
^ storm of snow fell, or very unfavbut^le weat^ 
ther happened. This plan was uniformly pur- 
sued from the time the blossoms first opened in 
the month of April, till near the end of May, 
Both seasons the trees set unusually wcU, »idan 
abundant crop of fruit resulted from this ma« 
nagem^nt. Indeed so abundant was it, that 
two- thirds at leatf were, obliged to be removed^ 
to secure and amelidrate the rest; yet not ait 
aphis ap'peared, nor was' a- singlel leaf curled 
during either of the seasons, from the time the 
foliage opened in the spring, till the fall of thcf 
leaf in the end of autumn. At the same tinie 
every peach and nectarine in my garden^ ex- 
posed to th< casualties of the weather, were both* 
^yeafs miserably infected with the Aphides. Thtf 
inference js so obvioiis as scarcely td require* 
comment; for if the Aphides were brought bjr^ 
the winds, those against the warmed wall would^ 
have been equally as liable to their depredations^^ 
as the other trees in the garden. That the eggs^ 
might have been previously deposited on the^ 
buds or bark oi these trees, there can be little' 
reasdA to doubt; for analogy makes it highly 
{irobable, and the indefatigable researches^ of^ 
Rjcaumer, place the matter beyond the region of" 
ambiguit]^; but it is satisfactorily proved that 
heat, vyithout a considerable degree 'of moisture^ ' 
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jproyes fatal to most insects in their embryo state; 
and this fkct may furnish a useful h'mi to gar- 
deners, orchardists, and agriculturists. How- 
ever, there can be no doubt at all but the re- 
spective species are first generated on particular 
species of plants, ahd^ after the eggs are depo- 
sited, are there hatched, and from thence pro- 
pagated to jnfest similar plants, till they be- 
come, from necessity, irregular in their habits, 
and desultory in their movements. How, many 
species of the Hemipterous order^oi insects con- 
trive to emigrate from pliace to place is a mat- 
ter worthy of investigation ; on this subject we 
have had but very slight information. Do they 
possess bodies, like the small spider^ which darts . 
out his web, and raises himself to great heights in 
the atmosphere, forming those numerous filmy 
clouds which we C9l\. gossamer in our fine autum- 
nal days ? Or have they some other method of ren- 
dering tixeir bodies lighter than air, of becoming 
buoyant^ and shifting their quarters^ by taking 
advantage of favourable winds ? That they do 
emigrate, and to great distances, is an obvious 
fact ; and . what favours this idea is, that the 
Aphides all differ in sbape^ size, and colour, ac- 
cording to the plants on which they are found 
to thrive. If we minutely examine the species 
of Aphis found on the terminal shoots of the 
gooseberry, we shall find it different to that on 

H 
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the currant*; — ^again, thoie on the )>each difTbr 

in colour from such as infest the cherry, the 

former being of a greeny and the latter black ; 

upon the variegated elder, they are blue ; bn the 

sycamore grey; on some plants they appear 

transparent, and on others opaque ; sometimes 

they are found with hairs on the body, and at 

others with a scaly shell ; but their general 

habits appear to be universally the same. They 

arc principally found on the under surfaces of 

the leaves, and on the ends of the tender shoots, 

• * 

where they puncture the vessels with their pro- 
boscis, and rob the plants of the descending sap 
which has been prepared in the kaf, and is pro- 
ceeding to , its various destination, for the fn- 
crease of the vegetable; its root, fruit, ligneous 
and cuticular fibre, the different secretions, and 
the formation of germs for the propagation of 
its species. As the bark of the shoot beeotnes 
more firm and hard by exposure to the sun and air^ 
the Aphis is unable to puncture the cuticle; so 
that we only find them on the leaf and the ends of 
growing shoots. The necessary progress of the 
sap, through the difFerentvessels of the leaves, is 
often impeded by a warm hUmid state of the 

* It is, however, mentioned bj Linneus, that the insect 
ii^hich infests both is but one species, the Apbis grossularia ; 
and the difference observable arises only from theie tw# 
nearly allied plants on i^hich they feed. 
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^mosphere; this will often jM^oduce the emdatio 
meUiia^ or honey dew before mentioned ; and it 
is proper to observe, that plants are more sub- 
ject to diseases, and the depredations of insect^, 
when deprived of sufficient ventilation. 

To ascertain so important a feet, I had re- 
course to the following experiment : I took two 
cuttings of the Chinese rose, a plant generally 
propogatcd and retained in our conservatories, 
•The cuttings were perfectly free from the 
Aphides when taken from the plant, but before 
they were planted, I took the precaution to wash 
them, one in lime-water, and the other in a dif- 
ferent alkaline ley; and, upon examining them 
with a strong magnifying lens, there did not ap- 
pear the least sign of any eggs of insects. They 
were then planted in separate pots, and covered, 
with double glasses inverted, to exclude all com- 
munication with the external air ; assisted by the 
genial warmth of a hot-bed, they struck, and 
began to grow ; but, in a fortnight's time, they 
were covered with Aphides. It might have been 
concluded, that these insects were generated on 
the plants themselves ; but it has been observed 
by some that, in their early state, they are so 
minute as to be included in the very fores,, and, 
with the strongest lenses, only appear to form a 
part of the plant/ However, it clearly proves,- 
.that sudden heat, accompanied by moisture, fa- 

H2 
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cilitatcs their developement : which accounts for 
their immense increase in humid close weather. 
An attentive observer may often see the wonder- 
All instinct of these minute parts of animal crea- 
tion for the continuation of their respective 
kinds; several species of Coccus, Aphis, and Pha- 
laena, may justly be termed mining insects ; they 
provide themselves shelter from enemies and the 
weather, by perforating the parenchyma of the 
leaf, as miners do in the earth. Intolerant of 
exposure in this state, or desirous of securing 
their future progeny, they insinuate themselves 
between the two foldings of a leaf, or the cuticle 
and epidermis of the bark ; the inclosed paren- 
chyma, or sap, affording them food. Owing to 
these insinuating marauders, you will frequently 
discover the leaves covered with blisters, or 
pulpy leaves, gradually growing thinner, till 
there is no celular substance left; and the 
leaves, thus deprived of their circulating juices, 
drop from the trees. How often do we see the 
leaves of vines pierced with innumerable small 
ov^l hohs^ as if made with a small gimlet ; these 
are occasioned by mining Papiliones, which, 
. stripping two pieces of the leaf, form themselves 
cones for habitations, which they generally affix 
on the branches or vine props : sometimes they 
form a gallery in the leaf, and place the cone at 
the farther end of it. Thus secured, they con- 
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tiaue to draw resources from the vegetable, till 
thej are metamorphosed into their respective 
butterflies. Our knowledge is extremely bounded 
on this very important subject ; when we possess 
more light, we shall cease to wonder at the mis- 
chiefs known to proceedyro/;/ Insects. The Coc- 
cus is another genus containing numerous spe- 
cies of the destructive order Hemiptera, whose 
males have wings, and the females none ; when 
full grown; they have the appearance of a boat 
with the keel turned uppermost ; they attach 
themselves to peaches, nectarines, apples, pears, 
and, lately, they have been discovered on whtat 
plants ; on all which they often make sad havoc : 
these attack generally the bark^ as the Aphides 
do the leaves of trees. A ^xnfilm^ or coiion-like 
substance J is interposed between the body and the 
tree. In their grown state they resemble small 
cxci^escences on the bark, through which they 
penetrate, and the trees appear as if they had 
been scratched by the claws of some animal ; 
canker follows their attack, and the death of 
the tree generally ensues; 

Of this genus 2Lnew species has lately made its 
appearance, and, by accounts from different 
quarters, seems to be alarmingly spreading 
through the kingdom. It was first observed to 
infest the apple trees in nurseries and gardens 
about London nearly seventeen years ago. Many 
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jrarserymcn lost, by thiis apparently despicable 
maraudtry several thousand trees in one year. It 
was observed to be prevalent through the or- 
chards in Kent, and, since th^t tinie, in various 
parts of the kingdom. Three years ago it first 
made its appearance in the gardens near the city 
of Worcester, and is likely to become a pest 
to the extensive orchards in that and the ad* 
joining district ; for they appear to possess a 
considerable power as well as inclination /or f/»i- 
p-ation. They make their nests generally where 
branches have been cut off, or where thie canker 
has eaten holes; their first appearance is like 
whife[fihn or down; they then appear df the siTO 
of the Aphis pomus, or Aphis which infests 
plumbs and peaches, of a dark bluish colour, 
and when rubbed between the fingers give a red 
5tain ; they are found in the small cavities of the 
trunk, and the under side of the smaller shoots ; 
they puncture the bark, which is followed by 
small warts or knobs ; the trees become sickly, 
and soon die; for wherever they attach them- 
selves, they rob the trees pf the descending sap, 
and deprive them of their necessary nourish- 
ment. They are supposed to have been brought 
from America in some apple trees imported by 
the late Mr. Swinton, It does not appear that 
they are peculiar to the apple ; for apple trees 
^f re first taken to America from Europe ; and^ 
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from the 4iiost accurate enquirieSj Sir JoiepU 
Bsink$ inforcns us, that the orcharfis in France 
do not appear to be acqufiqted with this enemy 
to Pomona. If this be the case, t^e importation 
of new varieties or species of trees, become$ 1^ 
serious consideration; more especially becausi^ 
those cliipes abound in no3i:ious insects i, and it 
would be proper to oblige all such articles d 
ixpport, to undergo a kind of quarantine, that 
they might be exposed to a fumigation, which 
might destroy any eggs or larva, &c. of insects; 
otherwise the evil, by increasing, may extend to 
an alarming height ^ for if th^ir increase should 
at all be equal to that of the Hindred tribe, the 
Aphis ; they m^y, with the united operations of 
Others, increase ^o as to destroy an important 
part of vegetation. Many species of the acarus, 
also of late years have been observed to increase 
prodigiously ; not confined, as formerly, to the 
melon frame, or the grapery, but seriously in* 
festing many of our valuable fruit trees ; and 
though they are destitute of wings, yet they 
possess the power of emigration. 

We might adduce proofs of the multiplication 
dimoi^y other kinds of ins eels injurious to plants \ 
but the subject would far exceed our limits. 
The description of noxious insects, their me- 
thods of infesting animal and vegetable nature, 
i¥ith the best means of destroying them, or pre« 



104 Effects offhe Atmosphere 

venting their increase, would become an interest- 
ing work. We have cited these instances only 
to shew, that they have been multiplying 
rapidly within these few years ; and thus as heat 
and moisture are essential to their existence, and 
favourable to their developement, it follows, 
that the Climaie of England has been evidetftfy 
changing ; and that the state of our atmosphere; ' 
at the seasons these insects generally make their 
appearance, mujt be more close ^nd humid than 
formerly it was. 

From the atmosphere, congenial to many of 
these insects, being of a moist nature, the ineffi- 
ciency of the plan of frequent irrigating trees^ 
&c. on which they are found, will instantly ap- 
pear; for if the weather be hot, this tends to 
increase the malady, and if it should be cold, 
the trees will infallibly be materially injured. 
Mr, Forsythe states, that he has extirpated the 
Cocci from his Majesty's gardens at Kensington ; 
and recommends scraping the bark with a piece 
of bone, or board, and then washing the trees with 
'an equal mixture of soap suds and urine. The 
same mixture he advises to be sprinkled over 
plants and trees, with a watering-pot and rose^ 
for the destruction of the Aphides. The appli- 
cation of oil with a brush to the bark, as prac- 
tised by the farmers in Kent, is found pernicious^ 
to the trees ; for^ by closing the pores, it is ap^ 
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|:omake trees become what is termed bark bound, 
A permanent remedy for this evil I fear will 
never be discovered, iinless we x:an prevent thp 
sudden variations of temperature to which our 
plantations are so poptinu^Jy exposed. This 
variableness probably may be diminished by re- 
ducing the unnecessary evaporating surface, gnd, 
by this means, reducing the quantity^ of clouds; 
thus the soil will become warmer and drier^ 
which will contribute to moderate the cold lur 
in the spring that descends upon us in calm 
nights. This is the case in the autumnal months^ 
when the Earth and Sea have been heated by the 
long continuance of the sun in our northern 
hemisphere; for we find our vegetables^ at this 
season^ free from the Aphides ; aqd, by compar- 
ing the range of the thermometer an hour before 
sun- rise, which is the coldest part of the twenty* 
four hours, we observe it to stand much higher 
it this season, than in spring ; that is, in July» 
August, and September; than in April, Maj^, 
and June. 
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General Surface of Cultivated Lands ^ 

\V ;B come next to consider the general «ir*r 
fuce of the cultivated Ismdsj which i$ novir $ai4 
to arpimnt tQ about four-fifths pf the whole sur- 
face of .tl>8 §oil in EngUnd ^nd Wales. Before 
w^ eoter farther into this pajrt of the subject^ we 
mtipt i?ot, 11$ we observi?d before, withhold th© 
tribute so justly due to our countrypien, for tho 
extraordinary improvement which Agriculture 
bar received within the Ja/st half ccDtury, bw 
more particularly withip the last twitnty-five 
years : indeed it affords sensations to a reflecting 
mind bordering on extacy, when the eye be- 
holds extensive districts covered with luxuriant 
crops of grain and herbage ; especially when it 
is observed that, within the period of recollec- 
tion, many of these lands produced only a scanty 
herbage, barely sufficient to depasture a few 
stunted beasts, or miserable sheep. And when we 
consider, that all this has been effected by 
human art and industry, it would be indeed un- 
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grateful to withhold our meed^f praise; and 
happy indeed should wc be, if there existed no 
cause for a diminution of "the high satisfaction 
which, at the first view, it is calculated to afibrd. 
Highly gratified we should be, if we could con- 
gratuUte every part of the community on the 
cfFeas produced by these extrabrdinary efforts 
for the amelioration of the soil, the conse- 
quences of united exertion and wealth. But it 
is with the most deliberate concern, and with 
strong reluctance, that we are constrained to 
withhold our unqualified assent to the justness 
of the encomiums which have been bestowed. 

Apparent and real improvement are often con- 
founded, and the productions of the field, and 
the results from the flail, too often disappoint 
our sanguine expectations. Any very great in- 
crease of produce, on an average, through any 
country, would soon be visible, and its benefi- 
cial effects very generally felt ; for, after all that 
can be said of monopoly and comhtnations^ it is 
not in the power of man, for any great length of 
time, to baffle the beneficent designs of Provi- 
dence in the article of food : an abundant crop, 
or a scries of good crops, will soon bring a super- 
fluous quantity into the market, and the prices 
must consequently be reduced. A better crite- 
rion of the real improvement of a country per- 
haps cannot be adopted. But has thit, allowing 



10S Gineral Surface 

for an increased population^ been the case? Has 
not the average price of corn and shambles-mcat 
b^en higher the hsi ^zxi^t. preceding fourteen 
years? May not what is termed improvement, 
prove the reverse ? For we may compare the 
present agricuhural state of this country as fast 
approaching to that of an . overcrowded hot- 
house; where, from the great variety of ve- 
getables, confined within a Umited atmosphere, 
by the interception of the sun's rays, and the 
hu(nid exhalations of a larg^ mass of vegetable 
surface, mch a baneful vapour is generated^ as 
to disappoint the hopes of the cultivator, and 
greatly diminish the produce of that golden 
harvest,which his sanguine ideas had led him to 
anticipate. It has been remarked of the English 
Clinaate, that it is highly favourable to the growth 
of trees, but not to their fructification : the 
^ame observation is in some degree applicable 
to the growth of corn, particularly ivheat. 

It is my intention to shew, that vegetables of 
all descriptions, when growing in the shade, re- 
quire, and actually possess, a larger perspiring 
surface exposed to the influence of the heavens, 
than such as vegetate in a brighter, and drier at-^ 
inosphere; so that an acre of land cannot sup- 
port so many plants to fructification, where, the 
prevailing weather is moist and cloudy, as under 
a drier state of it, and a brilliant sun. physio^ 



I 



OfCulMaied Lands. I09 

legists have frequently remarked how muck 
hx^tx the leaves of plants and trees are when 
they grow in the shade; and, on investigating the 
reason for this increase of surface, we cannot 
but admire the wonderful effort made by nature 
to effect her purposes. . The leaf, as has been al- 
ready observed, is the chief elaboratory, where 
vegetative nature prepares the various substances 
discoverable in plants. The crude vernal sap, 
which may be considered as the vegetative chyle, 
is absorbed by the terminal fibres of the roots ia 
a very aqueous state. These, experiments have 
proved, are propelled upwards through the ca- 
pillary vessels in the outward ring of ligneous 
fibre, by the contracrile power which these 
vessels possess when subjected to the stimulus 
of heat. This process in vegetable Economy is 
very apparent in the vernal season ; if we cut off 
a shoot of the vine transversely early in the 
spring, we shall perceive an aqueous liquor to 
flow out through the pores, which are the 
mouths of vessels discoverable in the ring of out* 
ward ligneous fibre; but not through the vessels 
of the bark. If a quantity of cold water, at the 
tempeVature of thirty-fivre degrees, be then con- 
veyed tp the roots, the absorbent vessels become 
toipid ; and the sap will cease to flow, or, as it 
is termed, the vine will cease to bleed ; till the 
roots and surrounding soil have attained their 
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previous warmth. Further, if t rine growing 
in a vine stove begins to display its foliage in 
the month of February, and the stem or trunks 
which is generally outside the house^ be not de* 
fended from the severity of the weather, which 
occurs often at thisseason ; the foliage within the 
house becomes shrivelled, and the whole tree 
Appears in a withered state: the sap being 
prevented from ascending by the roots, which 
demonstrates the necessity of beat in the pro* 
cess of vegetation, and how materially it is con- 
cerned in the rising of the vernal sap. This as- 
cending of the vernal sap, of which water forms 
the principal part, is carried to the leaf, where,, 
being spread over the extensive sur&ce, it under- 
goes a very material change; carbonic acid air is 
said to be emitted in the night, and absorbed 
and decomposed when the sun's rays fall upon 
the upper surface of the leaf by day ; the 
oxygen is- given out, and the carbon retained. 
Water, too, there is great reason to suspect, is 
decomposed, its oxygen given out, and the hy- 
drogen retained; for if hot-houses are kept very 
humid by the introduction df steam^ or by con* 
«tantly sprinkling the floor of the house with 
water; the leaves, in sunny weather, assume an 
exceedingly deep green colour: and the same 
effect has been observed if simple hydrogen air ii 
introduced. In the artificial climate we make 
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in out bot^howes, groat. and importent ditCAvtii 
lies might be made, if men of science could ba 
induad to mike experiments upon it in differ^ 
ent states ; as we have it in our power to vaiy the 
tVttnabe at pleasure, and make our observations 
cm the effects produced by changes, in respect 
€0 dryness and cdd and moisture, heat, electric* 
dty^ &c. bit. &c» 

It was from (^serving the various dimensions 
of the leive$ of vines, when vegetating undef 
different circumstances, with respect to dryness 
and moisture, and light and heat, that enabled 
me to prove, that a much less number of wheat 
plants can be brought to fructify, or arrive at 
maturity, on an acre of ground under a prevail- 
ing shady sky, than when it is attended with 
a brighter sun. The same remark extends to all 
other gramineous and leguminous plants, and 
perhaps may be extended to all vegetables, with 
the exception of the fungous tribes. The leaves 
of plants and trees, growing in the shade, are 
deprived of a great portion of the solar heat and 
light ; consequently evaporation from the under 
surfacey and the peculiar process of absorption 
and decomposition of air going forward upon 
the upper surface of the leaves^ is greatly dimi- 
nished. But to remedy this inconvenience, and 
to prevent the diseases which would otherwise 
be occasioned by these circumstances, Nature 
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(ever ahnoas to effect her purposes) actually^ hi 
such cases, extends the scale of her organizatloir^ 
by increasing, the dian^ter of the leaves ; and to 
prevent them from shading each other, they are 
placed at greater distances* Thms we find, that 
if our cucumbers, or vines are kept very close 
and huntidy- under glas^, ivi the way they are 
frequently cultivated; they become loAg-jointed^ 
or, as the gardeners term it, drawri^ and the 
leaves much exceed, in drmchsron^ those whidh 
grow in the open air* I have also remarked a 
very distinguished difference in the diameter of 
the vine-leaves, when growing xxn^tt gi-een ov 
«pA//^ glass, QSiWed crown glass^i the ^een glass 
does not permit all the rays of light to pass 
through it; white, or rather pure transparent 
colourless glass, on the contrary, when free from: 
dust, . transmits the whole. This difference is 
very perceptible during the time the sun shines, 
if the hand be applied externally to a pane of a 
cucumber itame, constructed of green glass t- 
for many of the rays being reflected, we per- 
ceive a considerable sensation of warmth; but^ 
if the frame, be constructed of transparent co- 
lourless glass, this sensation is no|: felt : so that 
vines growing in a grapery constructed with' 
green glass, even when the sun shines, may be 
considered as vegeiatlng in a certain degree of 
shade. 
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*t}ie author of these remarks has an opif^* 
ttinity of exhibiting the different diameters o^ 
the leaves of the vine, under both citcumstances; 
as he possesses a grapery^ which he caused to 
be coilstructed with winte glass, and has carc« 
fully compared the different diameters of thd 
leaves, with those of his neighbours, constructed 
with the green or common glass* 

Vtftetics. White* Onea. O^ Air* 

locket. Inthct. Inchet. 

White Muscat of Alexandria 8. ... 12. . 4 • 7 

MalfAsey Mascadine ....«•. 4 « . 6|>« «. 12. ... 6 

Syrian. • ... « «*.««.«..*•••*•. 8> • * « 144- • • 

White Sweet Water • * 4 • . 6 « • « 9 • . .6 

Black Hamburgh. .«•***•• •«•**. %\. • * 13^. • • 

White Prbntigniad •*.«•«**.*.. 6|- •• 1 1 • • •^ 
White Muscadine* ...« * 6 ... ll ,.S 

The woe^^ of the vines is equally as luxuriant 
under the white glass as under the green^ but 
grows much shorter jointed, is more prolific^ and 
the fruit of a higher flavour; The breadth of the 
leaf much depends on the closeness and degree 
of humidity kept in the house ; for the more 
nature becomes distressed in this respect, the 
further she extends the means of relief, by in« 
creasing the surface of the leaves. I have seen 
leaves of vines, which measured twenty inches in 

^ The first column contains the Tarietits of grapes i tho 
second the diameter of the leaves growing under 'oktte co« 
lourleu glass \ the thirds the same under pttn glass ) and 
tkefonrthf in the open air. 
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dkm^r^ grouping in the loivfcr qpartdf a green 
^dMd imuse, ^ben tht glasses of ihe foof wore 
mtuii cfowded tvkh . teams >and wood, aad the 
otr ke|tt4idng in-a Kumid state. 

ToiAib;ie anacqt;iairited'with the anmagement 
^forcing houses, I mtist observe, that Dotwith.- 
stajiding the adirantages, here pointed out to 
favour of white ex cronan glass, it might not be 
eligible in ^general way to construct graperies 
with i^, on account of the great skill and atten- 
tion necessary for the niwagcment of tbein in 
this ever- varying climate. For as all the rays of 
. light and heat are admitted by it into the house^ 
if the attendant be not at band, if he be unskil- 
ful, or if a method be not adopted ior«i^/9-^m- 
iilationi when the sun ^inesstroDg, the whole 
crop of grapes might he destroyed in a^ hour's 
time. The ^^pccks and inequalities, too oftea 
observable in white glas% are also Dbjectionablet 
as they often fonn so luany lensas that converge 
the rays^; and if a leaf be growing in d^i^r focus^ 
it is inevitably burnt in spots. This incon- 
yeniMce, like the former, can only/ be pre- 
vented-by 5)eedy veDtiktion. The stated a wheat 
crqp,^BK)wiiig4jnd€r the influeiHre^f a b^t at- 
mosphere, may be compared to that of the vine in 
a white j^Iazed kol-house ; and the effect of a 
humid shady climate on « crop ^ such ffmn^ 
to that produced on the viae i^ a^greea^azed 



house ; each individual plant, in the latter ^ase^ 
will require more ^pace^ to enable its broad 
leaves and longer stalks to prepare sufficient 
nourishnlent for the forttiation bf die ear* Id 
this contest for light and air^ the vigorous plan^ 
will outgrow their debilitated ne^hbours, and 
consequei)tIy^ by d^priviiig them of the meao^ 
of extracting rmtriment fron^ the air^ they are 
prevented from fomxii:^ either large or full e«rs. 
According,ly we find^ that such plaints per^ecf 
but a very s^iall proportion of seed^ and that pf 
an inferior quality^ Where heaps of manure 
have b^en placed in the field, qr th^ duog ^ 
animals has been su:fl%red to remain, wh ofiisa 
find wheat plants growing excessively luxuriia^ 
outtopping the rest of the field many inches, aail 
appearing of a very deep green ; bat sycb plants 
in our ordinary seasons, are far from producing 
seed. in proportion to their sixe, or so much ^ 
those of more moderate growth ; the reason fd 
which is obvious. From their roots receiving w 
much ready- prepared nutriment, every aeed 
committed to the ground is endued with |t pj|r<* 
tide of life, vegetates ; and the plants, becoming 
so vigorous as to brave the inclemencies of thp 
winter season, are, the following sununer, $p 
much crowded y that the leaves cannot receive 
sufficient sun and ^ir te perfect their 9ceds. 
We observ'ft a similar lusuriwM where old 
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.fences have been destroyed, owing to the ferti- 
lity and depth of soil pccasioned by the accumu- 
lated remains of decayed vegetable matter. Far- 
mers would do well to have their luxuriant 
crops thinned at the time the field is weeded 
in the spring ; for if one-half, or two-thirds, ac- 
cording to the dryness or moisture of the season, 
were at thi^ time removed, the remainder would 
produce the hesij instead of the vcorst corn in 
the field. The wheat crops in this country have 
sufiTered much of late years from the humid 
weather experienced in July and the beginning 
of August. This is a very critical period with 
the wheat; for if we have not favourable weather 
during the expansion of the blossom, all the pre- 
vious art and industry of the farmer will be of 
little avail. A continuance of wet, or cold high 
winds, happening at this season, causes the pol- 
len, or fructifiCkting powder, contained in the 
anthera to be blown, washed oflT, or rendered 
too dilute for effectually impregnating the em- 
brio seeds ; the consequence of which is, that 
the ears are not filled, or are deficient in well- 
formed grain • Now, as each ear contains a num- 
ber of imperfect seeds,* there are a portion of 
these too often committed to the ground, for 
the production of the succeeding crop ; and as 
the imperfect ones never germinate, there is x. 
deficiency of stock plants the following season^, 



i 

Of Cultivated Lands. J 1 7 

What a serious evil this inadvertence, or igno* 
ranee produces, we need not go far to demon* 
strate;. the scarcity which succeeded the wet 
summer and bad harvest of 1 7 99 was followed^ 
in the autumn, by a bad seedness, or unfavour* 
able Weather for wheat sowing ; rainy weather 
continuing till the frosts set in. A large portion 
of the seed, committed to the ground this season, 
being imperfect, the quantity of stock plants in 
the spring was very deficient, which was the 
principd cause of the scanty produce of the 
harvest of 1800; for the weather, during that 
summer y was highly favourable for the fructifica* 
tion of the wheats, had there been a sufficiency 
.of plants on the ground. 

As the various modes usually adopted to pre- 
vent the smut, blight, &c. by burning, liming, 
or the use of what are called steeps^ have 
proved to be ineffectual for the desired purpose, 
that of separating corns not likely to be produc*^ 
tive ; I should recommend the following mode, 
used on a much less important occasion, by 
some malsters, for avoiding the injury arising to 
their steel mills, from the mixture of extraneous 
matter in barley and malt ; which is, to have the 
. corn, intended for seed, spread thin, a bushel or 
two at a time, • on a clean floor, and all small, 
hard, shrivelled, hornified,worm-eaten, or bruised 
grains picked out-— an employment for womea 
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and children whkh wo^ld be a huminef ai>d 
f)Ot an 6xpensiv€ practice^t 

After a favourable blooqi^ if the weather con-^ 
tinues warm and dry, the eiirs 1rapid)y fill, the 
gram beconaes heary, and the increase is abun^ 
fiant. Bat if wet weather novr succeeds^ and 
more especially if the rains are of long continii^ 
ante, and attended with a calm, close atmos-* 
phere ; the circuktton of the juices in the plant 
is obstructed, in consequence of the pores bekig 
Stopped by the humidity fA the air, which pro- 
duce$ a disease <:alled the mildly or eurisiphe of 
Linneus. It principally affects the stem of thb 
plant, which exhibits spots of a brown colour 
which, in the progress of the disease,turn black. 
It is slated to be a mmot or mot^ of the fungus 
kind, which, when once formed, derives its nu* 
triment from the pliut it is attached fcf, d^pnv-* 
}tig it pf the saccharine and mucilaginous matter 
prepared by the leaves, and deposited on the 
stalk for the matdration of the $eed. If the at- 
tack be early, and the disease attain a Consider- 
Hble height, the ear ceases tq fill ; the half- 
formed grains remaining in the same state a^ 
when this parasitical plant first took up its un- 
welcon^e residence: the corn is consequently 
shrivelled, and vpfy light, 

It has been contended by some able physio? 
legists, that the species of fungus here ^n«c}§4 
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to is the ougioal diseafie^ and the caum cfbTtf^ 
or smut. That this plapt^ which, like \xx cpiv 
gcaers» can thdve with a. very small portion oi 
air and light, penetrates, by^ its. roots, the vessels 
of the plant to which it adheres, and^ by lobbiog 
it of its nutricious juices, may causeane&ctsi* 
milar to the blight, there i:;an be little dpubt ; 
but it is probable that the disease had preiidoU3]3f 
commenced in the plant, by $ome injury of the 
vessels owing to other causes-; and by the stag* 
nation of the juices, or a retrograde motioa; 
the$e plants, which like putridity, noiay by this 
meana 6nd a desirable asylupu The rust {rubigQ 
of linneus j appears to difiei fi:on;i ^e, tniliUmf 
but in a very small degree ; gnd its diiierent ap- 
pearance i& perhaps owing to the fungus which 
adheres to the stem, being ^ dUtinct specje« ; as 
the colour is somewhat diflTcjcent. That neither of 
these is. the c^use of what is called bUgH i/i, th$ 
tafy is. ividsnpfroman exammai'wn of ears of^om^ 
whose stems exhibit either rust or miidew. The au* 
thor of Tours throughNortb ^dSouihWaleahas 
informed me, that he has examined thousands 
of straws, taken from wheat ricks in diiTerent 
counties, which were nearly covered with these 
appearances; some even quite black, and yet the 
ears were as full, and the grains as perfect ia 
those ears, as any to be found in the same ri<;k« 
not the leaM Affected. Whether this pro* 
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ceeded from the disease of the straw having 
commenced afur the grains had obtained their 
(iill size, he had not an opportunity in these 
cases of ascertaining; but, in others, he has: 
^nd wheo this is the case^ immediately cutting 
the grain in a green, yet mature state, has pre^ 
▼ented the mischief which might have ensued 
from leaving it longer on the ground .; because 
the juices of the stem being entirely exhausted, 
the adhering fungus would absorb the farina-^- 
ceous substance of the seed. It has been ob-r 
served in humid seasons to come with strong 
tvesterfy winds i and some even go so far as to 
^sert, that one day you shall see a fi^d of 
wheat as clear in the straw as possible, and in 
twenty- four hours time the whole field shall ex* 
hibit visible signs of rust or mildew. That a 
check to the vegetative powers might be given 
in one wet cold night, is probable ; and the 
whole fungus tribe are notorious for the sudden^ 
pess of iheir appearance. 

There have been few seasons lately in which 
the wheat in the vale countries has not suffered 
niore or less from the disease. Small inclosures, 
especially if surrounded by high fences and trees, 
experience the evil to the greatest extent ; par- 
ticularly if the corn is beaten down by the rain 
and wind. Indeed any circumstance which 
bw 4 tencjcncj^ to prevent the proper circulation 
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ef ^io dry the plants, and carry off thetr ex* 
crementitiocis moisture^ will occasion the mildew 
or rust. We frequently find a difference in the 
disposition of the atmosphere at the time the 
mildew makes its appearance in some seasons ( 
the rains in July are accompanied with calms, at- 
tended by a high barometer; at other times, the 
rain isTrqm the west or north-west ; the stalks of 
the grain, in the last instance, are dried once or 
twice in the course of the day, during the inter* 
val of sunshine, which greatly arrests the pro« 
gress of the disease. . The rains which happened 
last summer, 1803, in July and the beginning of 
August, chiefly came in storms from the north 
west; the wheat was beaten down, and that 
growing near lofty trees, or adjacent fences, was 
much injured by the mildew : but in the centre 
c^f large inclosures, and in high situations, where 
there was a greater ventilation, the corn received 
little injury. 

The early part of the summer in. 1803 was 
much disposed to humidity ; upwards of three 
inches of rain fell in the month of June, but 
the weather cleared in the beginning of July, 
jind was very favourable for the bloom. The 
crops appeared favourable till the 20th of that 
month, when a violent thunder storm happened, 
which completely changed the disposition of 
the air \ several humid days succeeded^ and the 
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mildew almost universally seized the wfae^ id 
the vale districts and champaign part of the 
country. 

Barley is a species of grain not so desirous 6i 
wet as whtat ; the materiaSs of which tt» &rioa 
is composed do not require the same degree of 
sun to prepare the juices for its formation : che- 
mical analysis discovers do substance in. thia 
grain analogous to the yegito^animal gluten oi 
wheat ; it contains only the an^laceous vmlttr 
united to a sm^l portion of oil and sugar. Evea 
the barley crops^ though they require more irri- 
gation than wheat, yet if they are sown early^ . 
so as to possess root fibres at some depth in the 
soil before a drought sets in, will, in a dry sum^ 
mer, yield a more abundant crop, and of infi- 
nitely superior quality than in a nuxst season** 
Wheat is more impatient of cold and motstulo 
than barley ;. the latter is grown as far north a» 
latitude 6o^, and eve'n on the bosom of the 
north ; for it has been observed that, in this re- 
spect, Finland often vies with the plains of Pales-^ 
tine : yet we find wheat averse to higher latin 
tudes than 33°, and it will not thrive in aa clevan 

• A long experienced and observant agriculturist informed 
me, in answer to queries I sent to him on this subject, that, 
in the course of forty years cxpericitce, he grew nioreb«r<» 
ley per acre in peculiar dry, thaa in wet Mmmen^ durinqi 
the course of that period. 
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fion greater than fifteen bandred yards. Barley 
fe found to be peculiarly luxtiriant near the sea, 
while wheat appears to shrink from the sea 
breeze i aftd 'm mairitime exposure the crops arc 
more Subject to the nriW^w and rust than those 
id inland clo^intries. It has been observed in 
the reports to the Bdard of Agriculture^ that the . 
air of Wales was too humid to be friendly to the 
growth of wheat; and if the moisture of our 
summer months continues to increase, the re* 
mark will apply to England. It has already been 
observed that the prospect in the field is often 
inorc flattcting than in ihc granary ; this was par- 
ticularly the case the last season^ 1 805 ; nothing 
could look more luxuriant than our wheat fields 
did, in the early part of the summer ; but when 
the ear was formed, towards the end of June, an 
attentive observer could immediately see that 
the parts of fructification were not equal to the 
luxuriance of the plant ; the cause was not dif« 
ficult to ascertain. Vegetation had proceeded 
for months with but a very smull portion of the 
gid usually afforded by the sun ; so that every 
blade of corn was extended to its utmost limits 
to enable the plants to produce their frucrifica- 
tion ; arid the efforts of the weaker plants were 
^bcHtive, from being covered by the shade of 
their overpowering and oppressive neighbours. 
TJiese pro4uceci ears, but none that were ade-» 
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quatc to the expectation of the husbandman ; 
no grains that jfill the bushel^ as the adage is, 
were to be discovered ; their contents at best, 
being only alight shrivelled substance,' scarcely- 
deserving the name of wheat. I wish here to be 
considered as speaking of the county of Worces^ 
ter only, where I had an opportunity, front its 
being my usual residence, of making the most 
accurate observations and enquiries. Hpw far 
other counties may have experienced more fa- 
vourable weather, and better crops at the same 
period, I |iave not at present the means of as- 
certaining, at least not with that preci^on I 
could wish, and therefore I shall not presume, 
without more decisive evidence, to give'my opi- 
nion ; but of this I am well assured, and my own 
observation has enabled me to ascertain, that the 
crops in Worcestershire fell much short of an 
average produce, owing to local failures from the 
mildew, rust, and other accidental causes. 
Malmsbury says, the yield of corn in the eleventh 
century, in the vale of Glocester, was a hundred 
fold ; and though I agree with his commentator,^ 
Camden, that the learned monk may have 
drawn rather too flattering a picture, yet if my 
theory be feunded on fact, that our Island, at the 
time he wrote, had a less exhaling surface, than at 
the present time, the additional genial heat and 
l^S^f of the sun, wifh a le^ss clouded and humyi 
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aimosfhere, would enahh ihe arable lands to sup^ 
port a much greater number of wheat plants per 
acre J and perfect their seeds j than can be effected 
under ihe usual state of our present atmosphere^ at 
the critical periods of bloom and maturation. 

The Island of Sicily, in the Mediterranean, 
was famed for its great fertility in grain, even as 
early as the time of Homer; and a modern tra- 
veller, Mr* Brydone, who visited this celebrated 
Island in the year 1770 ; remarking the present 
state of the country between Agrigentum and 
Palermo, say« " The fertility of many of the 
plains is truly astonishing, without inclosures, 
without manure^ and almost without culture; it 
is with reason that this Island was styled *^ Romans 
imperii hordeum^ the Granary of the Roman 
empire ; and perhaps were it properly cultivated, 
it might yet be an auxiliary granary for Europe. 
FUnysays ityieldedahundredforone; andDiodo- 
rus, who was a native of the Island, and wrote 
on the spot, assures us, that it produced wheat 
and other grain spontaneously ; and Homer ad- 
vances the same fact in the Odyssey : 

. '' The soil, antiird, a ready harvest yields ; 
With >^heat and barley wave the golden fields % 
Spontaqeous .vines from weighty clusters pour» 
And Jove descends in each prolific show'r.*' Pops. 

Pliny remarks, that the grain in Sicily yielded 
a hundred for one, it was probably like the obser* 
vation of Malmsbury in the vale of Gloccstcr, 
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ihe result of previous enquiries; toi no modem 
writer would dare to assert, from a casual view 
of our present wheat crops, that the soil ojf 
•England yielded a hundrtd fold ; when every 
ploughman he met could tell him that the pro* 
ducc of a fair average crop of wheat, af the pre- 
sent time, does not ex^ceed thirieenfold on the 
usual plan of broad cast husbandry : but we find, 
where the drill husbandry is practised, there is 
a difference as to the quantity of seed used, 1 

which is from one bushel to one bushel and a i 

i 

half, and where sown hroad-casiy it is two to 
three bushels. Now if we take the average of 
«eed gram at two husheb per acre^ through the . , 
kingdom, the statement will probably be.accu- \ 

rate; for the produce of an average crop c^ 
wheat may be about twenty-five bushels per 
acre. I grant there are lands so naturally ferule, 
or so fertilized by art, that, in favourable sea- 
sons, they will yield from thirty to forty bushels 
per acre ; and old turf lands, when recently con- 
verted into tillage, have been known to yield, 
the first year, with favourable weather, forty- 
five to fifty bushels per acre; but when these 
few extraordinary crops are blended with the 
products of many extensive districts, which do 
not yield more than fifteen to twenty bushels 
per acre, it considerably lowers the average : and 
I am inclined to think, my ratio of tweniy-fiv9 
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iushtls per acre to be near the truth *, whkh 
jnakes the increase on the seed sown on^ twelve 
and a ialfy for one. 

Barley yields a larger produce per acre than 
i^^heat, as btks been before remarked. It does 
"not requirf the^me degree of heat^ the leaves 
ZTt narrovrer, and stems shorter; so that a greater 
number of plants can be supported on a given 
<|ttantity of land. The average produce of this 
i^pecies of grain may be coosidettdd from thiriy 
'io forty bushds per acre ; but there have been 
instances of light highly-manured lands produc- 
mg sixty ^ and even seventy busheU per acre: a 
single grain of wheats ciritiwited in a garden, 
ivith every assistance that art could give it^ has 
been known to produce a thousand grains. We 
find our fields to peld a return of scarcely /A/r« 
feenfor one. I mention this circumstance to shew 
what an inconceivable quantity of the seed com* 
tnitted to the ground, must either perish^ be de- 
stroyed by insects, devoured by birds and other 
Yermin, or not fructify to advantage, owing to 

* A gentleman who has possessed means of obtaining 
accurate information on this subject, in various parts of the 
kingdom, and who has been assiduoos in his agricultural 
pursaito, mora eipeciailjr in this important branch; assures 
inc, that the average annual produce of wheat through ths 
Xingdpm, is not more than twenty busheltper acre. That I 
tQight give a fair estimate on the question, I have exceeded 
the assigned quantity, aird placed it high at txoentjf^ve. 
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unfavourable weather. A great number of planti 
probably perish in this northern cUmate, during 
winter, from the sudden changes and seve- 
rity of the weather. To guard against these 
casualties^ it is necessary to have a super^ 
iluity of stock plants in the first instance^ as a^ 
reserve for such irremediable accidents. Many 
attempts have been made of late years to reduce 
the quantity of seed-wheat ; but I do not yet 
leardy that it has been attended with the wished- 
for success. The drilUhusbandrjj which has 
become the fashionable practice, certainly saves 
the nation annually a considerable quantity of 
grain in addition to its other advantages over 
the system of hroad-cast ; but in poor lands it ia 
absolutely necessary to sow abundantly, as more 
plants will on such lands be cut ofFin the winter: 
nor do the plants branch out, siole^ or iillory as it 
is called, in the way they are found to do ia 
more generous soils. The effect of manures in 
enabling plants to support a vigorous vegetation 
in unfavourable weather, is agreeably seen, when 
cold rain, snow, or hail storms happen, towards 
the latter end of the month of April ; the 
young barley plants then turn yellow, and many 
perish, while those growing in parts of the very 
same field, where manure has been more liberally 
bestowed, retain their verdure, and brave the 
inclemency of the weather^ When the barley 

5 
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H sdwo €arlyi which was the case the last seasod^ 
1805^ and snow or hailstorms occur^ accompa- 
nied by frosty nights, or cold wibds, the plants 
turn yellow and look sickly ; the roots, as well as 
the upper part of the plants safftv from the 
torpor produced by the cold ; for I found that 
a tube filled with water^ and buried a^ mm 
iwhesheliytv the soil^ was cooled down to thirty* 
eight degrees of Fahrenheit*s thermometer oA 
the 30th of April ; some snow had fallen the two 
preceding nights ; the barley plants looked ytxj 
yellow, and did not recover their gfeen hue till 
some time afterwards : when rain came from th^ 
south-west, and the thermometer tosit to Jifiy^ 
four degrees. In light gravelly soils, the plants 
i^ecovered, and assumed a healthy complexion ih 
forty-eight hours ; but in the Cold days they con-* 
tinned to look sickly much longer, and, in some 
situations, never were healthy any more. This 
has been often observed by attentive farmers^ 
who have endeavoured, without success, to ac-^ 
count for the difference. It has occurred to me^ 
that the reason why barley plants are so soon re-^ 
stored to a state of health, during warm rains pfo« 
ceeding from the south> in gravelly soils, and 
not in clays, may be owing to this cause. In the 
former case, the soil^ being loose and pervious^ 
to water, sooner admits the warm rain water to 
descend to the roots ; and, by the combined hu* 

K 
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midity and warmtfa, the vegetative principle i^ 
quickly brought again into action. As a proof 
of this suggested idea^ the tube^ containing^ 
water buried in the same soil, being examined 
when the barley fieM had recovered from the 
check it received by the cold on the 7th of 
May ; was found to be forty- nine degrees, being^ 
eleven degrees higher than it was on the 30th of 
April. These warm rains cannot so soon pro- 
duce their effects onthe roots c^ barley radicat-* 
ing in clays, not only from thie nattiral impene- 
trability of the soil ; but from the preceding cold 
winds hardening the ^rface t so that when the 
rainS| accompanied by warmer winds, came, while 
the upper part of the plants were enjopng a ge*-^ 
nial temperature, the foots were still paralysed 
with damp and cold« 

We cannot expect, in this variable climate 
and northern latitude, to produce such large re- 
turna of grain from the seed sown> as in tlie 
more favoured Island of Sicily ; it ia true, arc 
may powerfully assist nature, and in England it 
produces aurprising eCkctg in agrttukure ; but 
still our prmcipa! refiance must be on the be- 
nign influences of the heavlAis : for, without due 
irrigation, and a proportion of light a^heat^ 
our greatest eiforta will be of tittle avail.. If we 
possessed accurate registers of the weather m 
ccnintries celebrated fot theif fertility, moie 
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Especially in such whose vegetable produce is 
similar to our own, it would doubtless render 
our knowledge in ftgrictilture still mor^ exten^ 
Bive ; particularly if, in addition to the state of 
the weather, we were made acquainted with the 
-minutiae of their rural neconomy. According to 
Mr. Brydone^s journal^ during his residence in 
Sicily, in 1770, it does not appear that the ther- 
mometer stood higher^ during the day, than it* 
4eitB under a bright atmosphere in the summer 
months in England. He found the range in 
the sh^de, from the 17th of June to the lOth of 
July, was from seventy-twd to eighty degrees, 
by Fahrenheit's thermometer, in the interval of 
this period ; but he informs us the sky was only 
obscured iwice^ the 20th of June, when there 
was a snfKirt shower of rain, which continued fbr 
two hours, and again upon the 8th of July^, 
when a SiroccQ wind blew, attended with 
ha2e ; the thermometer then rose to the esetra- 
ordinary height of one hundred and twelve dc* 
grees, aiid continued at that pitch fbr many 
hours. I shall have occasion to take further no- 
tice of this extraordinary phenomenon, when { 
come to point out the probable effects of a dry, 
or moist atmosphere on the animri oeconomy* 
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CHAPTER VII. 



On the Increase of PasHirage beyond that of 

Tillage. . 

jTxMONG other causes which powerfully con- 
tribute towards formii^ our clouded atmQspfaere,. 
is the late increase of pasturage beyond the propor-- 
tion of tillage. A variety of circumstances have 
concwrred to produce this alarming increase of 
pasturage ; amongst othirrs^ and in the foremost 
laak^ stands Luxury^ the consequent attendant 
on a flourishing commerce ; this I conceive to be 
one of the principal causes ; for if^ in addition to 
the horses required fqr the^purposes of agricul* 
ture and trade, we add those kept solely to ad- 
minister to our pleasures^ we make an aggregate 
so enormous as not to ,be paralleled by any 
other country of equal extent on the face of the 
Globe. Seventy years ^nce such a carriage as a 
post chaise was not to be met with, ^d few of 
our cities could support more than one weekly 
diligence for the conveyance of passengers be- 
tween them and the Metropolis. The provender 
iiecessaiy to support such an increased number 
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iof horses in the way they are generally fed, con- 
sequently requites a very large proportion of 
lands to be appropriated for the growth of grass 
and hay. To this we may add the increasing 
demand for anioul food, butter, cheese, cream, 
&c, from our luxurious manner of living, and 
the gradual disuse of religious fasts*. 

The surface necessary to support so large a 
number of graminivorous animals must prtpor- 
tionably infiringe on the extent of tillage ; and 
in the neighbourhood of large towns we are 
consequently now obliged to extend our walk 
to a much greater distance than our ancestors 
*did, if we wish to feast our eyes with the sight of 
corn fields* From the first dawning of spring, 
when the grass starts, till the autumnal ftost% 
prevail, our highly-manured pastures are con- 
stantly exhaling a large portion of vapour ; and 
this vapour, agreeably to the experiment of 
passing steam through the interstices of the 
leaves of vegetables, is much deprived of its 
electricity ; consequently the sun has less power 
in dissolving it into transparent air. This con- 
ducting power of grass is agreeably seen in a 
calm evening after a wirm day, as we have ob- 

» 

* The Lent and weekly fasts, on Wednesdays and Fri- . 
days, prescribed li^ the ritual of our church, appears to 
have been regularly attended to for the first century ailer ^ 
tlie refbrtnstioQ. 



1^ On the bidretHe ^f Pmtufage 

serv^> before wy general prccipiisttion of noc* 
twnal dew commences ; we tben see the p(m|ti^ 
and edgeaof the grass bemitifisllT^ tipped with 
small globulei of water^ ivsembiing orient pearli* 
The soil and vegetable surface faaving been 
heated by the solar rays m the day, as t06n M 
the atmosphere becomes cooler from a declimng 
sun^ the rising vapour is cDode»sed| and vm see 
it fre<iuemly in the form of a white, cloud, aboint 
a foot high, on the surface of our rraadows. The 
intensity of the Electricity is increased by the 
condensation as before explained; and all t^ 
humid particles, floating near the blades of 
gra^s, are attracted, and increase in sze tjXL 
they become visible to the eye, by assuming the 
well-known form of drops of dew* 

The effects of tillage, when compared with 
pasturage, in rendering the atmosphere of a 
country less humid are, that the vegetable pro- 
duce on arable lands exists, and consequently its 
exhaling power, only during a part of fiejear, 
and the quantity, therefore, is much smaller ; 
accordingly we find our autumns in general dry 
and pleasant, and not so disposed to«cloudiness 
and showers as during the time of Spring and 
Summer. When the grain turns colour, and ar- 
rives at maturity, an important change com- 
monly takes place in our Atmosphere. An im- 
-lil^nse exhaling surface suddenly ceases tQ affor4 
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its abundmt moisbirr to the air^ and at harvttt, 
¥fh€R the guia is removed, the conductiDg sor* 
f4cc also is matenally dimmished ; the odtwaid 
crust of the sml, now receiving die rays of the 
feun without tntemipliQn) soon becomes dry, and, 
in this arid state, sends up rarified air into the 
^Atmospbe^^ which contributes to preserve the 
insulation and consequent transparency of the 
floaiif^ vapour. We have not experienced a 
wet harvest, or autumn, since the year 1709 1 
and when this unfavouraUe circumstanire does 
occur,^ it ceri^inly proceeds from some general 
cause with which at present we are totally uhac-* 
quainted. This disposition of the air willy I aoi 
f>ersuaded, prove not to be heal, or merely cob^ 
iided to the British Isles ; for, on eoquity, wis 
shall find our continental neigHbouni partaking 
of the calamity, equally with oarselires*. 

One practical branch of our rural cnconomy 
cobsifits in occasionally exposing our arable lands 
to the influence of the sun and air by a process 
which we term falhwing ih grcuiid ; and the 
aemtion and pulveriaation the soil thus under* 
goes, powerfully contribute towards the destruc^ 
tion of noxious weeds and vomcious insects, and 

* Oar soldiers can bear witness to this fact, who were io 
the unfortunate campaign in Holland ; the misfortunes at* 
lending which, were perhaps in some measure aggrsuated 
)»y diU circmnataocc, 
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thus increase its future fertility. When the 
outward crust of the soil becomes dry,- the arid 
air which we observe undulating on the surface 
of' the ground^ in a sunny day, effects naarly 09 
much towards dividing the humid particles^ and 
rendering a vapourous atmosphere transparent^ 
as the sandy deserts in Africa or Arabia. In 
this view of the subject^ it is lamentable to find, 
that in some extensive districts^ the system of 
fallowing is in a great measure superseded ; for if 
this new system should become universal^ it will, 
in the end, produce a national calamity 1 since it 
is highly probable this redaction of fallows may 
have contributed in addition to the causes aU 
ready enumerated, towards producing the cold 
humid summers of which we complain. 16 the 
(xposture of a portion of the soil to the solar iuT 
fiucnce during summer, in an uncropped state, 
t(;nds to produce settled serene .weather, which 
X shall prove it certainly does, we do"not, by 
such practice, experience anyloss as to quantity 
of produce, because the land« under crops amply 
.make up. the de6ciency by their more abundant 
products. No country on the face of the globe 
perhaps supports so great a population on a 
given tyiXtni of surface as China ; the climate is 
represented, by Sir George Staunton and othersj^ 
as highly favourable to the growth of corn and 
jrwitsj the prevailing wither ir? summer being 
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uniformly settled, with ^ transparent sky. Ar- 
tificial Irrigation, therefore, is much used in the 
vicinity of their rivers, particularly for the rice 
grounds; but to suppose that such Irrigation 
could be extended over the whole face of the 
country is supposing an impossibility. Tbe na- 
tural fertility of the soil is much increased in 
that country by the great attention paid to the 
preservation of manures. The Chinese indeed 
carry their ceconomy, respecting this article, so 
&r, that we are informed earthen vessels are sunk: 
in the ground by the sides of public roads, and 
in other convenient places, for the accommoda- 
tion of travellers. By this plan, excrement!- 
tious materials are here preserved, and profitably 
applied to the purposes of agriculture. It ap- 
pears that most of the seed grain is previously 
soared in a solution of this powerful manure, 
before it is 'committed by the sower to the 
ground*. The great inconvenience so often 
arising to barley trrops from the seed germinat- 
ing irregulariy, or having, as it is termed, come 

* Probably were otir fanners to soak their seed barley 
for twelve or twenty-four hoars in the fine black carbonic 
liquor which exucles froip dunghills and stables^ it would be 
attended with considerable advantage, especially on impo- 
Tefishpd lands^ situated at a distance from towns, where 
there is always a difficulty of procuring adventitious 
maaure. 
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up at imce^ and consequently ripening at di^ 
ferent periods, would be thus effectually prc^ 
Tented ; and as so much depends on the early 
;tage of animal and vegetable life, the additional 
nutriment given to the embryo plant, at its6rst 
entrance into life, woifld probably be attended 
with a continually-increasing vigour throughout 
every period of its existence. If the experiments 
reported to the Bath Agricultural Society in 
1783^ be accurate, the advantages attending 
this practice have been ascertained to be very 
great indeed, 

A late writer, Mr. Barrow, speaking of the fer- 
tile province of Pe-tchr-lee, says, *•' This uni- 
form plain of China afforded little interest to the 
traveller ; . few trees appeared, except now and 
then a clump of firs surrounding a temple, or 
plantations contiguous to the dwelling of somo 
ofncer of government; in such situations were 
also large elms, willows, and a species of ash un-. 
known in Europe. There were no hedge- rows ^ 
property here is^divided only by nsirrow JiUfis, 
serving at the same time for drains^ or by ,ridgei 
of unploughcd land, as in the commoa fields 
in England, which answer the purpose of foot-, 
paths. Horses are rarely kept for luxurj^ or for 
labour, and the few animals employed in agri- 
culture, which are mostly asses, mules, or buf- 
faloes, subsist in the winter season oncb^^ffanc^ 
• 3 



• I 
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MfAw ; and their chief support in the smtniMf 
rs derived from the strong grasses that grour in 
the ditches, and the cdtnmon reed with whicb^ 
in thi^ part of the country, large tracts of 
swampy ground are covered." 

There cannot be a stronger proof of theif 
deconotny in cultivating the ground, than the 
statement given by Chon«ta*Zhin, by ^hich it 
appears that Pe-tth-lee supports a population of 
thirty-eight millions, on a surface of thirty-seven 
millions seven hundred and (wenty-seven thou- 
sand three hundred and sixty acres ! ! ! The 
population is therefore more than double, yes, 
nearly treble to that of England, Scotland, and 
Ireland united, although the surface of land if 
much less. It is not intended by this state- 
ment to form a rigid comparison with the British 
Isles, as such a comparison would be unfair, 
when we consider the scanty portion of sun we 
enjoy in this northern latitude, and that our 
considerable tracts of hilly ground cannot be 
expected to yield such a produce as the level and 
fertile plains of Pe-tch-lee. 

Egypt has also been celebrated, for its great 
fertility in grain, from the earliest ages ; a most 
interesting history, contained in the sacred 
writings, first introduces this country to our no- 
tice in this desirable point of view.-— (<3^;7^m 4 ! , 
V. S4.) The produce, in favourable swsons. 
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appears to hiave been immense ; Moses informs 
us that the surplus^ a fifth of the annual crop 
preserved in store for seven plenteous years, 
was sufficient to support the population of the 
country during seven successive years of fa- 
mine^ and at the same time to allow of exporta-« 
- tioHj so as to afford considerable relief to the 
neighbouring nations, subjected to a similar 
scarcity : and^ in the seven plenteous years^ the 
earth brought forth by handfuls ; and Joseph 
* gathered corn as the sand of the Sea^ very much 
until he left numbering .-^(G^^^/^ Al. v. 47. 
4Q.) This great degree of fertility appears not 
to have deserted this country, even to the pre- 
sent tim^ ; for it is apparent^ from the best ac- 
counts, if the soil were properly cultivated, no 
land of equal extent, in any part of the world, 
would yield a greater return. In Egypt tb^re is 
no obstruction to vegetation, arising from want 
of sun, as clouds are seldom seen, except occv 
sionally on the coast in the division of the Delta. 
The Irrigation of the soil in Egypt is effected by 
the annual overflowing of the Nile, occasioned 
by the tropical rains at its source, in the moun- 
tains of Abyssinia. The country being very 
level, great part of the land is inundated by the 
overflowings of the river ; when the vast flood 
arrives at its greatest height, sluices are opened, 
which communicate with jcanals made for the 
purpose of becoming reservoirs for artificial irri^ 
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gatiott. When the waters of the IWc return 
into its natm-al bed ^ an oozy slime of a highly 
fertilizing nature is found deposited on the sur« 
face of the ground ; the seed is then committed 
to , this productive soil> and yields the abundant 
crops^ the account of which seems to stagger 
belief. Although it scarcely ever rains in Egypt, 
the dews^ during the nighty are very considerable, 
and what farther moisture is requisite , for the^ 
process of vegetation, is supplied by the canals,. 
When we consider the face of the country, it 
will appear by no means eactraor^ioary, that, ia 
the interior part, it vecy seldom rains ; being 
im uniform flat, no motataids exist to' attract 
the vapour, and depdve it of its Electricity : an4 
the .surrounding country, except the vale of the 
Nile, is a dry sandy desert*: The nocturnal 
dews are eaused* by the humid air brought in by 
the northeriy wind: during the* day, and from 
the vapour raised by the »un from the Nile, and 
from the growing vegetable produce ; which is 
in part precipitatied' in- the night, and without 
doubt is of essential service in preserving a vi- 
gorous vegetation. 

In Sir Robert Wilson's account of tiie late 
Brirish expedition to Egypt, he notices the pre* 
sent state of agriculture ; a <juotation from which 
may be useful, as it shews tJie quantity of grain 
produced under a climate^ wJnr^ the suns, rays are 
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nol intereepieJ ly a vapourous' atmosphere. *' At 
present the ground annually yields three crops; 
tvith care it might be made still more produce 
live : even now, after affi^rding subsistence to a 
population of three millions, vast supplies are 
sent to Arabia and T^nrkey. Bajriey, wheat, and 
Hce, grow almost spontaneously ; the seed of the 
former is generally only ^attwtd on the earth, 
or rathemiud, and ripens in four months. FJax, 
trefoil, the plant from whick indigo is extracted, 
the carthaitius, the cotton tree, iiourish tfarDtigh«> 
6ut Egypt! thesftigar cane^rows luxuriouslyi * 
and excellent sugar is manu&ctared ; the ofive 
tree is to be found, and the coffee tree, with at- 
tention, might certainly be introduced ? iiv 
short, every^thing which the wants and luxuriet 
of Eumpe demand, might here be cultirated.^ 
The best inforined persons believe, that et^M 
now Egypt could annually export above a nul* 
lion of quarters ; or an average a crop of 
corii in Egypt yields from tweoty-fiv^ to t\mf 
measures for one^ in extraordinary years the l|nd 
gives a produce isJl fifiy fwr me \ and instances 
have occurred where one hundred a^ fifty 
times the Seed sown has been reaped.^ Hie 
Egyptians prefer sowing barley ta oats> as they 
find theif h(»rses to live as welf on it, and the- 
land is not so much exhausted by that grakt.** 
In a philanthropic and philosophic point of vjew^ 
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We cannot but seriously regret, that this fertile 
province iktai again given to the wretched go* 
vernment of the indolent Tufks and oppressire 
Beys* It would indeed have been a glorious acr^ 
to have rescued a degraded population of three 
millions of people from the tjrnmny of such mi-- 
acrable governors, and to have introduced a $3rS'^ 
tern of mor&lity and virtue^ founded on the 
basis of the Christian rdigion ; the benefit Eu- 
rope would have derived, in participating the 
produce of this fenile country at the present time, 
wheu an extended population has lessened the 
resources of subsistence, might have been in- 
calculable* 

The West India Islands present to us the cf-* 
fects of a variation in climate from local causes, 
where other drctimstances are nearly sioiilar. 
From the remarks on the meteorology of these 
Islahds, by Mr. Bryan Edwards, we have an op« 
portiinity xif observing the influence of a moun* 
tainous country and vegetable surfece in ren* 
deringthe Atmospheie humid ot dry; ^'Spring,** 
he observes/ ^^ may be said to commence in the 
month of May ; the foliage ttuea becomes more 
vi vid^ and the parched savannas diange their 
russet hue, previous to the fint periodical rains, 
which generally set in the middle of the month ; 
these, compared with the autumnal rains, may 
br said to be gentle showers % they come from 
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the soutb, and cdmmonly fall every day abouf 
noon, and break up with thunder storms, creat-^ 
ing a luxuriant vegetation. The thermometer^ 
at this season, varies considerably, commonly 
£dling six or eight degrees immediately after the 
diurnal rains ; its medium height may be stated - 
at 75'' ; after this weather has continued about 
a fortnight, it is diy, settled, and salutary; the 
tropical summer reigns in full glory ; not a cloud 
is to be perceived, and the sky blazes with if- 
resistible fierceness ; for some hours, commonly 
between seven and ten in the morning, before 
the setting in of the sea-breeze or trade wind, 
which, at this season, blows from the south-east 
with great force and regularity until late in the 
evening, the heat is scarcely supportable ; but no 
sooner is the influence of this refreshing wuid 
felt, than all nature revives, and the climate in 
the shade becomes not only very tolemble, but 
pleasant; The thermometer varies but little in 
the vvhole twenty-four hours ; its medium^ near 
the coast, is about eighty ; I have seldom ob<> 
served it higher than eighty-five at noon, nor 
much below seventy-five at sun-rise. The 
nights, at this season, are very calm and beau- 
tiful* " This weather commonly continues from 
the beginning of June to the middle of Aogiist ; 
when the day breeze begins to intermit, and the 
atmosphere becomes close and sultry. * In tlm 
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latter end of the months *and beginning of Sep- 
tember^ we look, in vain for shelter and coolness) 
the thermometer occasionally exceeds ninety, 
and in place of a steady and refreshing wind 
from the Sea, there are faint breezes and calms 
alternately : these are preludes to the second pe- 
riodical or Autumnal rains. Large towering 
fleecy clouds, of a reddish hue, are now seen in 
the morning in the south and south-east ; the 
tops of the mountains, at the same time, are de- 
void of clouds, and the objects upon them ap* 
pear of a bluish cast, and seem much nearer 
to the spectator. When this vapour has risen 
to a great height, it commonly moves hori-^ 
zontally towards the mountains, with deep and 
rolling thunder. The waters do not fall with 
great force till the beginning of October — ^it is 
then that they come down in such torrents as 
an inhabitant of the temperate climes has no 
conception of. The perpendicular height of 
xvater falling at BurbadoeSj in one year^ measures 
sixty-seven inches ; in the interval between Au- 
gust and October is the season for expecting 
hurricanes. Towards the end of November, 
and the beginning of December, a change takes 
place in the temperature. The coasts to the 
north are now beaten by a heavy sea ; the wind 
varies from east, to north east, and north ; the 
north wind then prevails, and the atmosphere i> 

L 
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cleared ; serene weather no\v succeeds, with 
north-eastern^ and northerly winds ; and from 
December to the end of April, it is very plea- 
iant, and may be called Winter. This is a gene- 
ral representation of the meteorological pheno- 
mena of these Islands ; but in the larger Islands 
of Hispaniola, Cuba, and Jamaica, whose Jofty 
mountains are covered with forest wood, perhaps 
as old as the deluge ; the rains are more frequent 
and more violent than in the smaller Islands to 
windward : some of which arc without mountains, 
and without wood. In the elevated districts of 
the three former Islands, there are showers in 
every month in the year ; and on the northern 
coasts of these Islands considerable rains happen 
in December and January, on the setting in of 
the north wind. The larger Islands, in the 
night, have land winds,, from their irregularity of 
surface ; hence a wind is felt in all mountainous 
countries under the torrid zone ; and where 
there is a ridge the night air descends on both 
sides. In the Islands to windward they have no 
land breeze ; for in Barbadoes, and the other 
small Islands, the sea breeze continues all 
night.'* 

I have introduced this long quotation to shew 
how muck the variation of weather depends upon 
local causes. The Leeward Islands, as they are 
improperly called, arc songie of them in the sam^e 
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latitude as Jamaica and St. Domingo ; among 
the former, some being low and flat, and pos-» 
sessing little wood, arc liable to great droughts^ 
during the inter^ls between the vernal an4 
autumnal rains, owing to a want of conducting 
and exhaling surface, to deprive the atmosphere 
of its electricity, and thus to dispose it to form 
clouds and storms. The regular winds which 
these tro{Hcal Islands experience, are very satis« 
factorily accounted for on obvious principles, 
being explained by the annual and diurnal mo- 
tion of the Earth ; thus, for instance, when th^ 
Earth^s annual motion occasions the solar rays tp 
fall vertically within the tropic of Cancer in 
June, the land being heated on the American 
main, in the vicinity of the Floridas, will occa* 
sion a south ease wind, . both in the Windward 
and Leeward islands ; but towards the middle of 
August and beginning of September, when the 
solar rays have acquired some force in the tropic 
of Capricorn, the heat on the north and south 
American main, in the vicinity of these Islands, 
is nearly equal ; the diurnal wind from the south*^ 
east then intermits, with faint breezes and calms 
alternately. Vapour, at different temperatures, 
and in different electrified states, becomes thus 
intermixed, producing a clouded Atmosphere; 
till at last the air again deposits the enormoiXs 
quantity oif vapour, which it h^4 previously 
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been absorbing from the Earth and Sea, and 
which is again precipitated in the immense tor- 
rents described by those who have visited tropi- 
cal climes. Towards December, the South 
American main, being most heated, will occasion 
a north-east wind in most of the Islands ; the 
point of the compass froni whence this wind 
blows, mast vary according to the longitude of 
each Island ; thus, in Barbadoes, in the month 
of January, on this hypothesis, it would be 
north- east ; in St. Domingo and Jamaica, north ; 
and at the Havannah and western coast of Cuba, 
north-west. 

The American climate presents us with some 
peculiarities, an attention to which may possibly 
extend our meteorological knowledge.' Mr. 
Kirwan found the annual mean temperature of 
North America to fall short of the European 
standard ten degrees, and in some situations still 
more. The same causes are at present produc- 
ing the same effects on the American continefit 
which they originally did in the northern parts 
of Europe. When the Europeans first began 
to emigrate to North- America, about two cen- 
turies since, they must have found the climate 
very similar to what Britain, Gaul, and Germany 
experienced twenty centuries ago— that is, by 
being over-run with wood, a vapourous atmo*- 
phtrc was generated, in summer, causing frc- 



Beyond thai of Tillage. ^ 1 49 

queht rains^ and preventing the solar rays from 
falling on the Earth ; to this may be added the 
quantity of heat carried off by evaporation, 
which, leaving the Earth cooler in Autumn, oc- 
casions the winter frosts to set in earlv, and sel- 
dom fails to add to their intensitv. The Ame- 
ricans have already begun to experience an ame- 
lioration of climate by the introduction of the. 
arts connected with Agriculture ; such as the 
clearing of woods, draining of morasses, &c..; 
and as the population increases, the climate will 
long continue to improve ; so that, in a few cen- 
turies more, their rivers, situated in the same pa- 
rallels of latitude as those in Europe, will pro- 
bably not be frozen so early in the winter as they 
at present are. The climate of America is sub* 
ject now to very great variations of temperature, 
and to great humidity ; the north-west wind is . 
complained of as accompanied by excessive cold, 
occasioned by its passage over a vast extent of 
elevated and wooded ground ; and the humid 
south-wesj: wind, which blows from the gulph of 
Mexico is in the contrary extreme, bringing 
with it e:^cessive heat. The health of the inha- 
bitants is said to suffer very severely from these 
great and sudden changes of temperature in the 
Atmosphere. The gradual effect of clearing 
the vast tract of country, which extends to the 
north-west, cannot be accomplished even by aa 
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increasing populatian for many centarics tso 
come ; but if the American government were to 
persevere in a system of thinning these vast fo- 
rests, by debarking, or otherwise injuring th« 
trunks of the largest, and kast valuable tin^bcf 
trees ; even though they were not completely rc-i 
mbved, they would, in all probability, consi* 
derably tend to improve the climate in a much 
less period, than that assigned. 

As ir is not yet deemed improbable but a 
north-west passage may be discovered at some 
future time, when the climate of the northern 
extremity of the American Continent is less se- 
vere, it might be policy in the British govern- 
ment to adopt some measures for lessening the 
quantity of woods on the Island of Newfound- 
land, and the back settlements of Canada; for 
if the frozen seas in the unexplored part of the 
world to the north of these countries, were only 
'tendered navigable during the summer months, 
it would much fa^cilitate our commerce with the 
Empire of China, and the Isles situated in the 
Pacific ocean. 

When we contemplate the great changes the 
vegetable surface of the ground has undergone 
in England, within the last thirty years only^ 
it is not surprising we should find a difference 
of temperature at the same seasons ; especially 
\n the Spring, and bcfpre harvcstjt ^hcn the 
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exhaling and condncting vegetable surface has 
its greatest influence on the climate; It has 
already been remarked, that observers of the 
weather date the commencement of this un- 
favourable change in the Spring and Summer 
from the year 1775, which is about thirty years 
ago, and corresponds with the number of /»- 
closure ach which have taken place since that 
period* All land which has been rescued from 
a state of nature, and subjected to the operation 
of the plough, within the period of time now 
under consideration, presents a larger vegetable 
surface to the influence of the Sun and Air in 
Springand Summer than when in a state of waste; 
except such lands as were previously mere bogs 
or morasses ; these undoubtedly exhale less ; but 
the quantity of inclosed land of the latter de* 
scription bears but a small proportion to the ge- 
neral mass. It may be necessary to remind my 
readers of what this vegetable surface, lately in- 
closed, consisted, when in a state of nature. The 
indigenous vegetables, usually found growing on 
our commons, vary much according to soil and 
situation ; but they may be generally compre« 
hended under the denomination of gorse, heathy 
fern, n^ss, and a few natural grasses. The ex- 
haling power of the first two has been proved 
by experiment, to be very little ; the fern docs^ 
not fully expand its new leaves till the end of 
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May, nor the gorse and heath till as late as 
June ; with respect to the natural exhaling sur- 
face of the grasses found on our wastes^ I need 
not compare it to that of dur inclosed and ma- 
nured pastures ; for these lands, by the assist-^ 
ancc of agriculture, produce a muth more luxu- 
riant herbage. The very process of ploughing 
only, would improve the depth of soil, and in- 
crease its power to support vegetation ; but when 
the usual aids of lime, marie, coal ashes, the ex- 
crement of animals, and other remains of de- 
cayed organization, are had recourse to in addi- 
tion, the fertility of the land is greatly increased, 
and, when cropped with gramineous vegetables 
in the place of those already enumerated, such 
as wheat, barley, oats, rye, flax, &c. ; the legu- 
minous, as beans, peas, vetches,, clover, and tre- 
foil ; tetradynameous, as turnips, rape,' cabbages, 
&c. &c. ; witH the fields intersected, at the ex- 
tent of every ten or fifteen acres, principally 

w 

with hawthorn fences, in the hedge-rows of 
which we frequently meet with elm, ash, pop- 
lar, apple, and other fruit trees, together with 
the appendage of weeds, the land exhales mois- 
ture beyond all proportion greater than what it 
did in a state of Nature. Now from the expe- 
riments of Dr. Hales and others, noticed by 
Mr. Kirwan, in his enquiries into the tempera- 
ture and Meteorology of different latitudes, it 
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appears, that tracts of land covered with trees or 
Tcgetables, emit more vapour than the same 
space covered with water to thtamounf of cne^ 
third — {Phil Trans, vol id, p. 150.) And as 
clear transparent air does not obstruct the rays 
of heat and light, and opaque vapour docs, wc 
are deprived, in a great measure, of the solar in- 
fluence, as soon as this vegetable surface is in 
action ; so that from about the middle of April 
to the end of June, the air is constantly in an 
unsettled state ; for if the sun breaks out for an 
hour or two, in the middle of the day, it feels 
very warm ; but not continuing to shine out a 
sufficient length of time to warm the earth, if a 
frost happen during the night, which is fre- 
quently the case after such kind of day, the cold 
not being moderated by acquired heat of the 
ground, becomes so great as to produce a dis- 
eased circulation in the leaves of vegetables, and 
is consequently followed by hlighis^ &c. which 
subject them to become the prey of insects. 
Since the idea occurred to me respecting the in- 
fluence of our increased vegetable surface, in 
producing the cold we usually experience in the 
Spring and early part of the Summer, I have par* 
ticularly noticed the weather immediately after 
tlfe Vernal equinox ; when the sun is every day 
shining with less obliquity in our Hemisphere. 
Between the 20th of March and the middle of 
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calm frosty night, a thermometer, placed near 
the ground, will be colder than one at a greater 
distance ; and by placing others at the respective 
heights of twenty, thirty, fifty, &c. to two hun- 
dred ittx, that the temperature risies in propor- 
tion to thfe distance^ of elevation. Hence we dis- 
cover the reason why, during frosts in April and 
May, gardens, fruit-trees, &c. situate in low atu- 
ations, suflfer the greatest injuries* This effect 
is very perceptible in the ash ; the foliage 
of the lower part of the tree being often wholly 
cut off, while the upper branches frequently 
escape ; and the same tree, situated on high 
ground,' is not in the least injured. — (See Phy- 
toJogia, p. S05. J This freezing stratum of air or 
lower term of congelation, in latitude 52% in the 
month of April, exists at the height of fifty- 
four hundred feet ; and in May at upwards of 
seven thousand feet: and, as vegetables suffer 
most when the air is moist, we see the neces- 
€ity of preserving our tender fruit trees as much 
;as possible from a vapourous atmosphere at this 
season. The highly-manured pastures, in the 
neighbourhood of large towns, begin to shew a 
green verdure much earlier in the season, than 
lands situated at a considerable distance, from 
such towns ; this early grass is not produced by 
greater warmth, but from the effect of manures, 
ifvhich act both as a stimulant and a pabulum^ 
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hy conveying ready-prepared nutriment to the 
toots ; so that it is brought preternaturally for- 
ward, and acquires a power to exhale moisture 
long before lands less forced by manure, and 
muck earlier in the season than the natural 
grasses upon uninclosed wastes: so that if we 
have not warm southerly winds, or dry transpa- 
rent days, by which the earth may be warmed^ 
and thus enabled to resist the descending stra- 
tum at night, we are deprived of our early escu- 
lent vegetables and beverage fruits. Indeed the 
produce of our orchards has become so preca- 
rious for the last twelve or fifteen years in the 
counties of Worcester and Hereford, from the 
casualties of the . weather, experienced during 
this period in April and May, that the best in- 
formed persons begin to doubt whether or not, 
under the present circumstances, the trees may 
not be considered as an incumbrance to the 
lands, and orchards be no longer worthy of cul- 
-fivation. 

The north-east winds, which happen at this 
season, are not so much disposed to form storms 
of hail and rain as the north-west, but they fre- 
quently bring snow if the wind is brisk ; and if 
such wind is only moderate, it is always attended 
with a blue mist and vapourous atmosphere^ 
very unfavourable to the circulation of the sap 
in the recently-expanded foliage: and never 
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fails to produce that plague of fruit-trees^ th^ 
Honey dew^ and numerous other diseases usually 
denominated hUght. One species of blight, which 
is generally said to be produced by lightning, 
and commonly happens towards the end of 
April or beginning of May, I have particularly 
attended to, and am well convinced it does not 
proceed from the cause thus generally assigned ; 
it is thaf appearance which our cherry and apple 
trees frequently present to the eye at this season* 
when the leaves seem as if actually burnt with 
fire. This never happens but in caJm mornings, 
which succeed frosty or very cold nights ; Miller 
calls it a ^^ Jire-blasi ;" but modern gardeners at- 
tribute the effect to lightning ; it is, however, 
taiused, as I have repeatedly proved, from expe- 
riment, by the solar rays falling on the leaves, 
when there. is no wind to carry off the perspir- 
ing moisture ; consequently the temperature of 
the leaf is raised so high as to destroy the vital 
principle by excess of stimulus. The appearance, 
in the course of an hour or two after it has hap- . 
pened, is as if the leaves were scalded, but, in a 
day or two, becoming dry, they assume a brown 
colour, and look as if they were burnt. Trees, 
fully exposed to the morning sun, and in close, 
crouded situations, are most subject to this ca« 
lamity ; the excitability of the vital principle 
being accumulated by the cold of the night, is 
thrown into strong action, from the influence of 
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the solar rays in a bright morning ; and if the 
nir is perfectly calm, an atmosphere, which is 
soon completely saturated with moisture, sur- 
rounds each leaf; its temperature is raised, like a 
green board, or any other substance capable of 
absorbing heat, and thus destroyed by excess of 
stimulus. In May 1 805, several standard cher- 
ries and apples were thus injured in my gardens* 
The morning when this accident happened was 
perfectly bright; a dead calm prevailed tilt near 
eleven o'clock ; when, observing that the trees 
were blighted, I examined them, and remarked, 
that many of the branches on the mrth wtsi side 
of the trees, were not injured « Two morelU 
cherries grew against some old paling, part of 
the trees being trained on the eastern^ and some of 
the branches on the western side of the pales : 
these trees were only blighted on one side of th^ 
paling — that was, on the east* Now, if the in^ 
jury had been caused by Lightning, it is pro^ 
bable both sides of the tree would have been 
equally injured. But what corroborates thcopi^ 
nion that this kind of blight, as it is called, is 
owing to the temperature of the leaf being raised 
higher than nature can bear, is, that I have ob- 
served, if the sun breaks out strong upon a hot- 
house, in which the inclosed air is kept very 
humid in a calm spring motning; the leaves of 
these vines which receive the solar rays become 
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injured ; if proper air is not immediately ad- 
mitted, the leaves look as if they were scalded ; 
in a day or two they dry up, and then appear as 
if they were burnt. Whenever this accident oc- 
curs, if the hygrometer is noticed, the air of the 
house will be found exceedingly humid^ almost to 
saturation, which prevents the perspiring process 
from going on ; and, when this is stopped, the 
leaf is liable to be heated in the same degree 
and manner as any inorganic matter ; hence, in 
the month of May, or beginning of June, if 
there has been a continuance of drought, and 
there happen to be a slight rain, should the Sun 
break out the following day, the practical far- 
mer complains, that his wheat and barley bums 
'dcorsefor the rain \ which is really the case ; for 
the lower leaves are then growing in an atmos- 
phere nearly saturated with; moisture, so that the 
air cannot absorb the vapour given out by the 
gr^in: and if the weather be calm, and the corn 
be growing within small inclosures, where there 
IS little ventilation, the lower leaves are actually 
burned^ on account of the evaporating process 
being thus prevented from going on upon the 
surface of the leaves. 

The evaporation frpm the leaves of vegeta- 
bles produces the same effect in keeping dowu 
their temperature, when theSun shines on them, 
as the perspiring surface of animals. It is wcli 
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known that the heat of the human body^ when 
in healthy does not exceed ninety-eight degrees ; 
but the wise and beneficent Creator has so ad- 
mirably constructed our organization, that we 
are able to exist, when the atmosphere exceeds 
this standard ; as it often does on sandy deserts, 
in tropical climates, where the thermometer fre- 
quently rises to one hundred and ten in the 
jRhade; but the perspiration then becomes so 
copious, that the excess of heat is carried off by 
this means, and men have actually exposed 
themselves to an atmosphere raised as high as 
.one hundred and forty. degrees ; and yet a ther* 
mometer, placed under the tongue, or in the 
axilla of the arm, has not stood higher than 
about half a degree above the standard of 
health. — (Ste Dr. Fordyces Experiments.) In 
t\i\p case all the superfluous heat is carried off by 
evaporation. Hence we find that Hollies, Laurels^ 
Fhillareas, Magnolias, and most evergreens, 
which perspire less than deciduous trees, have a 
peculiar organization to remedy the inconveni* 
ence which they would suffer from excessive 
heat ; for their upper surfaces are so finely po- 
lished, that they reflect a portion of the sun's 
rays into the atmosphere. On the other hand, 
such vegetables as require to part wi(h a large 
portion of water to enable them to prepare their 
proper fluids^ have this perspiring surface io^ 
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xxt^t^'hy k 'hairy down on tbe ujppcrahd 'Vmdir 
side 6f the^f ; this multiplication of e^chaJing 
surface oh xome plants is very great : arwj leto^s 
»o constractjed probabljr.-perspire from tbe '«^^(^ 
as well as under side. This induced me *t6fdrttx 
an opinipji, that the feaf of the Elm perspined 
*morc than thai of the Oak, before I had tried any 
comparative experiment; from observing that 
the Elm leaf |)ossessedaniiairy upper and umier 
surface, and the Oak a smooth one. We find, 
in our inhabitants of the gr^n^house, too, that 
the balm of Gilead, hairy-leaved Geraniums, 
&c. require a much larger portion of watdf than 
tlie Myrtles and other plants having smoothed 
leaves. 

Agricultiire, in this country, is now ^uch 
*better understood and practised than it rver was 
at any former period. The. patriotic example 
set by our beloved Sovereign, furthered by the 
Nobility and Gentry, has excited an emulatroa 
which has -extended to all ranks ' of society, and 
the good (effects, if not already felt, wiM; at some 
future day, much extend our i^sources as a Na- 
tion, ^nd enable lis the better, to resist thfc'eft- 
eroachhien^s of foreign enemies. The remains 
of decayed organized matter, the prbdiic^e' of our 
landj is better tafeen care of and applied to the 
purpose, as tnafttire. -But thiar is not all^ — foreign 
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lands- and sea^ likewisjb contribute towards* th^ 



fitrttlity ^f this envied iste; ibr Wfaat^veiitoa&y 
becomes cf ibe gjv^ter part of our imports, ^ooh 
iis fisby^corn^ tea, coffee, tobaccx}, cotton, wod^ 
rice, sugar, wirie, kemp, timber, 8tc. ^? All, that 
is not again exported, becomes manure at 6ome 
period, in some ahape or other; sd that the 
soil of this cqxmixy may be considered as an- 
nually increasing in fert^y, at the expence 6f 
the narions with whom we tride : for the greater 
part of OUT own exports are not formed of or- 
ganic materials, such ^s hardware, and the va- 
rious kinds of porcelain ; cotton and woollen 
^articles, it is trae, are of vegetable and aninud 
origin, but the raw materials from which these 
are made, are prindpaHy imported artides. Any 
.Nation that exports a Urge proportion of vege- 
4:able or animal matter, must impoverish the 
conivtry in the same way that 4and& are some- 
times injured by not expending the produce on 
<he form ; and prudent proprietors, whdse ^statek 
• are situated near great towns, usu^Iy maTcc pro- 
visions in their leases to return a quantity <ii 
manure to the estate for every load of- hay or 
straw that is sold or carried off it. The greatest 
waste of manure id this country, is from the in* 
attention to the valuable soil which might be ob- 
tained in large towns ; a late improvement in 
the construction of water-closets, wliich refine- 
ment is now become very common, and un- 
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doubtedly adds much to comfort and deanli* 
ness ; yet^ in an agricultural point of view^ it is a 
serious loss to the community, as the most pow- 
erful manure yet known, is hurried into the 
common sewers, which, in the British metropo- 
lis, empty their contents into the Thames, and^ 
in most other towns, find an exit by the assrat- 
ance of some adjoining stream or river : like the 
Cloaca of ancient Rome, which conveyed the 
very essence of the land into the Tybcr. This 
was probably thought essential to health in a 
low damp situation, like that of Rome, and 
under a burning sun ; but the Romans, ever 
awake to improvement and interest, did not neg* 
lect this part of rural economy ; they did not, 
as we too often do, let those valuable juices run 
into the roads to the annoyance of the travellev, 
and which might be preserved for the improve- 
ment of the land ; ^^ Stetquilinum tnagnum stuJe, 
ut habeas^' was a good maxim amongst Ronaaii 
agriculturists; and Pliny describes, while Co*, 
lumella recommends, the minutest attention to 
this indispensable point for increasing the pro*- 
duce of any country. From these ancients, 
however, though their pracfjce may have dif- 
fered from ours, and we may think ourselves far 
advanced beyond them in those arts essential to 
luxury and to life, much valuable information 
may be obtained ; for it is too obvious to be do- 
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nied^ that^ with all oor boasting, there is, m our 
piactice, a shameful negligence in this particu- 
hx : and the slovenly appearance of a &rm-yard, 
h too often the plain prognostic of the unpro^ 
ductive state of the farm. This is the more to 
Be regretted, as it is proved by the discoveries in 
modern chemistry, that the material thus lost is 
of an highly phosphoric and deaginous nature^ 
from its animal origin ; princi[des ^eatly con* 
ducive to vegetation. 

The great importation of grain into England, 
since about the year 1770, proves, that, of late 
years, we do not^ on an average, raise sufficient 
corn to support our population. The reverse of 
this was the case about fifty or sixty years ago ; 
fcMT we are told that, from the year 1 743 to 1 748, 
the sum of eight millions seven thousand nine 
hundred and forty-eight pounds, was received 
by us, for grain exported, to other countries. — 
(Chalmers* Estintate.) A great part of the corn, 
which is now imported into the London market, 
comes from the . north of Gernuoy ; more par- 
ticulariy from the Prussian states ; and as these 
countries are situated in the same parallel of la* 
titude as England, we may suppose that there 
has been no general change of climate through- 
out Europe, or they would not be able to spare 
any portion of their produce for us. Various are 
the causes, which have tended to produce the 
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aecesaty of cfxperdog i^brn^; an cvii^ which w<t 
have boea obliged to snjbniit tO' fon the ksQ 
thirty ytmy ^ the cxf)ence of arlarg? portion <rf 
the nationai weakh. Fk^^ from Sf circumstance 
which proves the prosperity of the nation — an; 
kicrcased popidatiofi-; secoiKlly, frosn oiae thai 
must be deeply legretted — ^n intrea^ offasiur^ 
age h^ottft ibeprofottionQftiUage 5 and tKirdlyy 
fromone we trust notirrea)ediabk*-^/Ar cjokinessy. 
fjoudinessy and humidity of our climatey Fenderxng 
it lesB favourable for the feuctificatioir o£ cdrn 
and fruits than it was formerly. Our crops ap- 
pear, it is true, more Itixirriant to the eye thair 
ever, and really are so, from the improvcoxcnts 
in agriculture before alluded to ; and if we could 
but have sufficient sun to maturate them, we 
shpuld be equally satisfied with the produce, as 
we are flattered by the appearance. As seas(Mja 
vary in all climates, so tbey do in ours^ and the 
local causes which have such an unfortunate ef- 
fect on our climate, are sometimes eounteracted 
frpna adventitious circumstances ; in which case 
we have a temporal abundance, ' I need not ap- 
peal to practical agricultmists, and ask whether 
they do not fiiwi the tnae wheat-lands (tht clays) 
to yield a more abujidant produce in dry warm 
seasons. th^Q in humid, and consequently cold 
ones? The fact is too. notorious to admit of a 
question. We frequently find, much valuable 
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ihUif^fa^t\w orally hafid$4 down to 14s &om <hk 
%lH5estor§, ijEi tlie fiwc^n of aoqien? prQVftrbs, botk 
i9-firqi»ft and v^rso ; I cjuotc thf C<^lowing, not 
fftC^be ^teg^Pce of the poetiy, but^ CQHiV^ying 
(4 u% a i^ry important tmth : 

' . . «* "When tfa« 9^nd doth :(eed th^ clftjf, • 
Qh theniQVtbee, a-hck a day! 
But when the clay doth f%ed the sand, 
' ^* Then *tis well for bid England/* 

Meaning that; in* humrd cold seasons, the light, 
gravSly soils, yield ^he best crops, biit yet inr 
Sufficient: to supply the wants of the nation; 
btit in warm, dry summers, the produce of the 
clays are sa much more abundant, that there is 
no danger of scarcity, though there might be a 
deficiency on the gravelly and lighter soils. 
, There is great reason to suppose, that the 
.average produce of grain in England and Wales, 
which, from enquiries and observations, 1 have 
stated to be in the proportion of thirteen for one, 
is taken at the outside ; and it is much to be 
doubted, if the last seven years have produced 
after the rate of this proportion. The year 1799 
was very bad, and, two years out of three since, 
considerable districts have suffered grievously, 
either from the mildew, blights, or unfavourable 
weather during the bloom, which much reducei 
the average of this period ; but, for the purpose 
of forming a fair comparison with the produce 
pf a climate free fron^ cloud, we will reckon oqr 
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own fourteen for one. Now we find Egypt yields 

• a produce, even under the present wretched ma* 
nagement, horn twenty-five to thirty for one; 
and we are told, if the agriculture of that coun^ 

• try wero properly conducted, it would, on the 
average, yield thirty-Jive to forty measures for 
one. Here, then, the effect of uninterrupted 
sun is evident ; and though we canqot expect^ 
in this northern climate, to obtain a produce 
adequate to this, owing to the number of plants 
which perish during winter, yet our Lenten grain 
may, perhaps, under favourable circumstances^ 
in some seasons^ nearly average tits proportions 
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CHAPTER VIII. 



On the Influence of a cold humid Climate on the 
Animal Economy^-^Fashumahle Sioves — Warm 
Rooms-^Thm Clothingy Gfr. &c. 

JlJeFORE I enter into a description of the pro. 
bable means of restoring the climate of our an- 
cestors^ and yet ret^ning a sufficiency of land in 
pasturage to afford fodder for our sheep and cat*- 
tle^ it will be necessary^ agreeable to my plan^ 
to consider the effects of a less humid climate 
on the health of the inhabitants ; this subject 
vould admit a very extensive speculation of the 
most useful and important nature. Never having 
studied medicine as a' science, I will not pre* 
sume to thinic I can offer the votaries of Hygeia 
any thing new ; but only recapitulate the obser- 
vations of more able physiologists, with regard to 
the effects of heat and cold, dryness and mois* 
ture, on the human body ; and if it has appeared, 
that these powerful causes produce surpris- 
ing effects on the appearance and productions 
of vegetable nature, they will be found to ope- 
rate as strongly on the animal economy. From 
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the rapid advances made in physical knowledge, 
arising from the discoveries chemistry has made, 
towards developing the interior structure and 
elementary paF^cles of bodies, astonishing^ re- 
sults have issue45 from numerous experiments 
made relative te these foor states of the atmos- 
phere ; and it ia. stiji Itixth^r evident- that thes? 
stat^j and the suddeo; conges which teke j^acc 
in them daily^ may all be r^eolved into. tUe in- 
fluence of one grand pervading and controuling 

principle, either in a latent oj disc|i^ge4 fornv 
Electricity, 

Meteorologists have observed, that the gene-, 
ral range of the thermbinet^r^ during the sum- 
mer months in England, at n.oon^ in the shade,^ 
IS, in cloudy or showery weather, from si3;ty-si:^ 
to seventy degrees -^ and in bright^ dry weath^r^ 
from seventy- to seventy-se,ven. d^g^reesj the 
highest degree of heat usually happens about 
two hours after the sun has passed- the meridi^a^ 
and the lowest degree of heat, Otf greatest cold* 
about one hpur before sun-risp. 

Our excess of cold invvintei- usually happena 
in January, and if a continued fxo^t be atteqde4 
with wind, the thermometei: is seldom leuver tbaft 
twenty-seven or iwcnty^eigfit degrees ; b^t in a 
calm night will descend so Jow AS eighteen de-. 
grees, and has beeft known sp low ^s eight : brjt 
•such instances sel^pni pccur, /ybe. cnd^miftl 
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disease of this country, or that which foreigners 
style ournationat plaguCj'is an affection t)f the res- 
piratory organs^ supposed first to cfiginate, as its 
poximate cause, from sudden local inflaoima- 
tioB, the consequence of previous torpor. This 
disease assumes various appearances in different 
indiTiduals, agreeably to their respective tem^ 
petament, and is so Proteus-like in its variotisi 
stages, as to baffle the skill of the ablest physi- 
cians ; even under the n»3st flatter kig symptoms 
it often disappoints his hopes ; seems to smile 
both at those who refer it to an asthenic, or a 
sthenic diathesis ; and at those who recommend 
a phlogistic, or anti-phlogistic regimco — ^an acid 
oralfcaJinc plan of cure*. Thu bane of our 
youth, and which makes such, annual ravages 
amongst the ^nes^ and fairest part of creation^ 
has been observed to have increased to a most 

^ The use of acids in Phthisis does..not appear to b* coih 
sonant to the doctrine that it proceeds from an hyperozygen* 
ation of the system. Jf so, as their eifects are owing to the 
action of oxygen, their use must accelerate the progress of 
the disease^; and, according to Dr. Witfaering*s observations, 
and those of other judicious practitioners, ' it never failed to 
agg^^vate the symptoms in what is termed Phtysis liectica : 
whether it be ■ difftjrent species, or a different stage of th« 
disease. Florid Consumption. It must, with humility, be 
confessed that the opposileK plan of treatment has beeti 
equally tmsnciessfnl ; and hence has arisen the discordant 
soDtiments on the efficacy of remedliM for tUi^ disease. 

, / 
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alarming degree within that period which we 
have assigned for the material change in the 
climate 'of Great Britain. This complaint is ge- 
nerally preceded foy what is termed a cold ; an 
affection so common in our humid months and 
variable climate, as to be considered a thing of 
course, and, because unavoidable, to deserve 
Kttlc or no attention : and if you consult persons 
labouring under phthisis, theywiU invariably in- 
form you that the first they perceived of it, was 
owing to a cold, which they supposed they must 
have taken on such or such an occasion. A 
common cold usually, if properly managed, 
ceases in a few days, generally in less than ten ; 
if it continues beyond this period, medical ad^ 
vice should always be had recourse to, or serious 
consequences may be Expected : and thus thou- 
sands, by a judicious method of treatment at the 
commencement of the disease, might be rescued 

■ 

from an untimely grave. — Dr. Beddoes, 

The subsequent effects of a cold, the febrile 
heat occasioned, by previous torpor, are well 
known, and described by physicians ; . such as 
nervous cough, asthma, and consumption. Va-. 
rious causes have been assigned fpr the increas- 
ing prevalence of these distressing diseases in the 
present time, and, among.others, the disuse of 
wood-fires, and the general adoption of mineral 
coal for fuel, has of itself been thought sufficient 
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to account for it. But the great and sudden 
changes of temperature in our climate, are justly 
considered to be the cause of the frequency of 
such diseases in this country, not so observable 
in any other ; and there is great reason to suspect 
that tha warmth and closeness of our modern 
apartments, tends to increase the predisposition 
in the habit, and consequent liability to these 
complaints. In an economical point of view, as 
saving fuel, the ingenious contrivances of Count 
Rumford and others, undoubtedly are very effi«* 
cacious for the purpose ; as admitting a less fre« 
quent change of the air in the room, by the ex- 
clusion of the external cold air ; but, by keep* 
ingthe air of our apartments so much warmer 
than the external air, we are not only more dis- 
posed to fall into torpor on going into the open 
air ; but, what is still more unfortunate, the in- 
creased action, occasioned by the newly-applied 
^nd increased stimulus, which consequently fol- 
lows, when we return into our apartments, in- 
creases any predisposition for inflammation. And 
in this point of view, as still tending to magnify 
the evil^ the new-^invented air-tighl slides for sash 
frames, airtight shutters, sand-bags, doubly 
doors, with spring or elastic defensors; all calcu* 
lated to obstruct every stream of air, however 
small, and insolate the persons within from the 
general body of atmospheric air, to which they 
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must frequently be again suddenly subject, with 
tess power to resist the certain effects of such a 
change ; must, whatever our adpiiration of ge- 
nius, and our love of elegance nfay dictate, be 
on the score of salubrity condemned. Oar an- 
cestors, on consuhing the history of the country, 
were not so subject to these diseases, or to com- 
plaints, arising from debility, as v\eare, and they 
may have been- said to have almost lived in the 
of en air; for we find, on examining old man- 
sions, as well as inferior houses, that the aper* 
tures o"f \he chimnies were very large, and the 
windows and doors were badly fitted ; 5o that 
whe« a fire was kindled, the change of air in the 
apartment must have been very rapid, A ther- 
mometer, placed in such a room, so that the 
direct rays of the fire might not fall upon the 
instrument, would stand but a few degrees 
higher than in the open air, owing to the easy 
communication between the -air of the apart- 
ments, and the external air of the atmosphere ; 
by the facility thus afforded for the transfu- 
sion and dissipation of heat : for transparent 
air is not heated by the rays of heat and light 
passing through it, but only in consequence of 
these rays heating the opaque bodies on which 
they fall, and these bodies again heating the ait 
by reflecting the rays coming in contact with 
/ them* 
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Our aQce9ior& coiurived x^ keep thefliseki^ 
warm, by^dopdccg a viiU)i%iju(^dous method K> 
resist the cold and datrifn that of clotjbing. Thi^ 
^genersd «9& of *flaiiiiQl^ the wadded dtufl& fm* 
petticoats, and wo^ed stufiK, - or bl-ocadtfd 
^ilks forgown^ used by the femalw of other 
t^0)es, formed a mucfe more secure protection 
€roin mobttare, and . resisted the cold infinitely 
better than the thin and diaphanous Grecian 
drapery of our modem females* The nicn, too, 
as apf^ars by exatriining old records, illustrated 
by family pictures, wore their clothes* much 
more ftfll, and of a thicker texture than the 
scanty coats of half-milled superfine cloths, now 
so genemily worn j aiid 4^e costume of our -chief 
mbgi^tmtes, the fasbiod 'of which has perhaps 
fiot> altered for centuries, seems well calculated 
fori 'preserving warmth, as well is impi>edsing 
the idea of dignity. The thick woolldn dresses 
of the monks were admirably contrived for keep* 
ingin a due temperature the heat of their bodies, 
no part but the fate being exposed to the ex- 
ternal air; and this was again protected by the 
cowl, which well defended them from currents 
of air, at late vespers, or early matins during 
midnight, through the cold cloisters and vaulted 
aisles of monastic edifices. Our ancestors also, 
to preserve themselves frorA the effects of the 
currents of air, whicb necessarily pressed t?owardsr 
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the fire-pilace, had recourse to tbe use of wooden 
spreens or other . fences^ impervious to air, 
placed behind their seats. Such contrivances 
we meet with still in usd, in large farm-houses, 
where the ^at and /^ii^^ generally constitute one 
piece of ornatnental furniture ; and however, in 
this fastidious age, whetl almost every thing is 
sacrificed to appearapce, we may be disposed to 
•think such things devoid of ornament; of their 
comfott and utility there can be little doubt« 
Round- a large open fire-place in the winter, by 
this me^ns they were .kept warm from the direct 
rays of the fire falling \ipon their persons, while 
the air they breathed was }ittle heated, owing to 
the rapid change afi^tml by the ascending 
column of colder air over the upper part of th.c 
screen. Their lungs, thjsrrfore, did not receiye 
such a sudden attack from the cold, when they 
went into the open air as ours do, when we in- 
stantly receive a shock by the change from our 
close-carpettcd rodms. The sashed window, 
with double rabbets, was first introduced into this 
country from Holland, about one hundred and 
twenty years since ; the pannelled doors are a 
later and more modern invention ; and, to gvjard 
still more effectually against a change of air in 
our apartments, the apertures of our chinsnies 
are sq consjtructed as but just to take the smoke 
from the bijming fuel. In the winter, when 
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we l^ave such apartments to go into the open 
air^ the sudden change of temperature we ex* 
perience often amounts to twenty-five or thirty 
degrees; the entrance to the lungs and the 
glottis of the throat consequently fall into tor* 
por^ from the stream of cold air which is con-» 
stantly pa3sing between them for the purpose of 
respiration I and when we re-enter our warm 
apartments, the blood rushes with violence into 
those vessels, previously rendered torpid from the 
cold ^ and| like the pain our hands experience on 
coming near a fire after being exposed to cold, 
we feel a sensation of heat about the glands of 
the throat, this local inflammation spreads, and 
we find all the usual symptoms attendant on 
recent catarrh. 

In opposition to this doctrjne, the advocates 
for warm rooms say — look at the Russians and 
Germans ; they experience this sudden variation 
in temperature to a much greater degree than we 
do, when leaving their stoved rooms for the 
open air, yet they are not liable to colds or ca- 
tarrhs more than other nations. This may be 
the case ; nor are we so liable to colds, when the 
air is in the same state in England as in Russia or 
Germany; that is, when it is some degrees 
'hl<i>w the freezing poinf. The atmosphere then 
becomes exceedingly dry, and is consequently 
^ less powerful conductor of heM; u the humid 

N 
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particles are then frozen. Accordingly, when 
the thermometer is a few degrees below the 
freezing point, we do not feel so cold as when 
it is two or three degrees above ; for instance, if 
we plunge our hands, and keep them in water, 
at thiny-four degrees of heat, the cold soon be- 
comes intolerable ; but if we expose our naked 
hands to air at this temperature, we do not per- 
ceive; any such painful sensation: and for this 
reason, that air is not such a powerful conductor 
of heat. Count Rumford has shewn by expc- 
Tin;ients, that moist air more readily conducts 
heat than such as is dry. The same reasoning, 
therefore, is applicable to moist, or dry air, 
when surrounding our bodies in the months of 
November, December, and January. The 
thermometer, at this season, frequently stands 
in England, between thirty-two and thirty-five 
degrees, attended with great moisture, and we 
are very sensible of the cold ; but when the c6ld 
becomes greater, all aqueous particles are frozen, 
a crust of ice being formed on the surface of the 
ground, evaporation is in a great degree pre- 
vented, and the air is found to be in a very 
dry state ; the glands of the throat, and extre- 
mities of our bodies, are not then so liable to 
fall into torpor, and the injurious consequences 
arising from reaction, on coming into our Apart- 
ments, are not so strongly to be apprehended^ 



1 
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[Experience here uniformly agrees with theory % 
for we do not heaf such a general complaint of 
recent catarrhs during frosty weather^ as when 
the air is very damp and cold. 

It has been stated, that the difference in the 
range of the thermometer, between a bright dry 
day in summer, and a clouded one, is about 
seven degrees; some persons might therefore 
be inclined to -suppose, that any increase of tem-^ 
perature in summer, may predispose the body 
more to the reception of fever ; but the reverse 
is the case ; for we may confidently assert, that 
such a state, of the atmosphere would tend to di- 
minish the disposition to fever : since the atmos- 
phere being in this case drier, we should con- 
sequently be less oppressed by heat, than on such 
occasions we usually are. Wc scarcely ever 
meet with a person who has experienced the ef- 
fects of a tropical Sun in our East India settle- 
ments, who does not feel the sensation of heat in 
England, on a close, moist, clouded day, m the 
months of June or July, to be much more op- 
pressive than that of India ; the same remark 
has frequently been made by persons who have 
resided in Spain and Portugal : the difference is 
owing to the dry transparent state of the air, 
which generally attends the heat in those cli- 
mates, and the humid cloudy state which, at 
this season, too often attends our own. When 
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the air cohtains rauch moisture, the:perspiratiori^ 
10 necessary to prevent the temperature of our 
bodies from biecoming too high, is diminished ; 
and we consequently feel oppression^ arising 
from combined heat. But the moisture on our 
tki;i, at such times, it will be said, if we take 
e*5rcise, appears greatjsr, and therefore it may 
b^ inferred that we perspire more ? No — the fact 
is, that the pcrspiraWe hiattejr, in this state of the 
air, is Hot carrried off the cuticular surface of 
the lujigs with ^uch rapidity as it is, when the 
air is drier ; an accumula/tion of moisture, there- 
fore, IS apparent, and wc feel oppression from 
th^ aggregation of obstructed heat : while the 
air is transparent^ though the. thermometer 
staindA six or eight diegrees higher, ' yet we feel 
alert and pleasant. When the atmosphere is in 
this state too, it very rarely occurs, that we have 
not breezes during the day from some quarter^ 
which much facilitates the progress of evapora- 
tion from the surface of our bodies ; and thus 
prevents our feeling the unpleasant effects wc 
should otherwise feel by the increase of heat. 

Islands and Continents, situated near the 
-equator, vary much in regard to the salubrity of 
climate, from local causes, where the tempera- 
ture is much the same ; for if the heat is at- 
tended with humidity, we always find the inhJt- 
bitaots subject to viruteni fevers, and to other 

6 
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maiigoant diseases arisiiig from debili^y«« The 
climate in Hindostan, ai^d of other setik* 
ments in the East Indies, is represented as 
not unhealthy, except during the rainy seafioos ; 
when theinten^e heat being combined with grea^t 
humidity, £uropeaa residents complam aod fre- 
quently suffer. Sir William Jones informs ua, 
^ his health was not much afiected from that 
climate, except during the rainy seasons ; aA4 
he very properly removed at these times, when 
his avocations would permit, into a part oi the 
country where he could receive beneflt from the 
breezes which came from the country of Thibet/' 
(Life of Sir William JoneSy by Lord Teignmimlh.) 
— ^Thc country of Thibet is very high land, as 
well as mountainous ; and, as Mr. Kirwan has 
shewn, such situations are colder than the stan- 
dard, notwithstanding their vicinity to the equa- 
tor *« European valetudinarians^ residents in 

* This able geologist lays down a rale for ascertaining 
* the mean temperature of any coantry tbus— " latitude 52**, 
mean temperature 50^; add one for every degree to the 
southward, and sabcnia one for every degree porthw^rd^ 
and it will be near the truth. JBut aa teinperature not only 
differs, according to the latitude of a place, but also as to 
ejeviition ; it is necessary to add another rule, which is-^ 
divide 15.i77, the height of perpetual frost at the equator, 
\xf the difieEeooe of temptratwe above and below» and it 
wHl appear^ tiMit every ^SS feet gi elevation lessens heat 1 ^ i 
ax)d on dividing 5,l62 by 299, we have 17» which, sub- 
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India, should avail themselves of this informa- 
tion ; for, by a short residence in the country of 
Thibet, they might recover their health sooner, 
and much more effectually, than by a tedious 
voyage for that purpose to Europe. 

The neighbourhood of Batavia, in the Island 
of Java, is said to be particularly unhealthy. 
Many circumstances, agreeable to our theory^ 
are here combined, to render the air remarkably 
humid, and, of course, unwholesome ; it is si- 
tuated in a low marshy plain, at the union of se- 
veral small rivers ; and in most of the streets are 
canals filled with stagnant water. These canals 
extend into the country, and their banks are 
shaded with lofty spreading trees ; the exhala- 
tions of which contribute to increase the humi- 
^ity of the climate, and prevent a free circula- 
tion of air. Accordingly we find what, under 
such circumstances, might be expected, that the 
inhabitants are very subject to highly- malignant 
fevers, and other epidemic contagious disorders^ 
the effects of which are so visibly marked^ that 
every countenance betrays symptoms of languor 
and debility. The following instance shews the 

traded from 69y mean temperature of lafitade 32« gives 52 
for the temperature of the Serra in the Island of Madeira : 
and which Is a confirmation of the theory ^ the same plants 
are found growing there as in the level country, whose lati« 
tude is 50*>« 
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uncertain tenure of human life in this climate^ 
which is given by DnThunberg, in his Travels 
through Asiaj published in 1795. Shortly be- 
fore his departure for Japan^ he sat down at table 
in the house of his friend, Dr. Hoffman, witl^ 
twelve other persons, and, on his return, in an 
interval of only three weeks^ he found that eleven 
of them had been carried off by fever ; so that 
Hoffman and himself were the only survivors 
out of thirteen. The annual register of deaths 
is said to have received a most rapid augmenta.* 
tion after the cutting of an additional canal ia 
1733. 

The West India Islands again present a me- 
lancholy picture of diseases, in consequence of 
a hot, humid atmosphere* The highly conta* 
gious disorder, called the yellow Jever^ which 
lately has committed its ravages in the eastern 
as well as western hemisphere, is supposed to be 
entirely owing to this circumstance. The samd 
disease appears occasionally in the southerly pro- 
vinces of North America, though every precau- 
tion appears to have been adopted to guard 
against its importation. In the numerous dis^ 
cussions which this disorder has lately produced, 
we are sorry to observe such opposite opinions 
respecting its precise nature—- opinions which 
jcould only arise from the pnde of science, and 
.the desire of singularity^ and which must pro- 
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duce an unpleasing eflfect on the mind and prac- 
tice of the public ; inducing a belief that precau- 
tions to prevent the spread of it are, either nuga- 
tory, or unnecessary ; because it was observed 
that the yellow fever of America did not affect 
persons far beyond the atmosphere of their ci- 
ties, some medical men concluded the disease 
not to be of a contagious nature ; and, in Spain^ 
because that a few who were attacked recovered 
by arr immediate removal to the country. Some 
of the Spanish faculty drew the same conclu- 
sion,' which led them to neglect numerous 
means of prevention within their power. The 
physicians of Cadiz gave their opinion in favour 
of its contagious nature, and the result was ob« 
vious. However, it is useless to enquire whether 
the contagious miasmata can be conveyed, or 
how far, by the aerial fluid ; when it is acknow- 
ledged, that it is a particular constitution of the 
atmosphere which produces the invasion, acce- 
lerates the communication^ and renders the 
consequences so fatal. 

While the medium is so extensive, we should 
turn our attention to the prevention, and cor- 
recting the atmosphere, both in diseases arising 
from general, or specific contagion. The heated 
air brought with a south-west wind, from the 
gulph of Mexico, must be highly charged with 
humidity; and the same circumstance happens 
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with a south-east wind coming from the western 
Archipelago ; but the atmosphere being drier in 
the interior parts of the country, owing to its 
passage over the mountains and barren grounds 
of these districts, the inhabitants are less liable 
to be infested with this western plague, than 
those situated in the towns on the coast. The 
Americans have acted wisely, therefore, in re- 
moving the seat of government into the interior; 
and they will probably find it necessary hereafter 
to abandon the large towns on the coast altoge* 
iher, save a few important Sea-ports. The inte« 
rior of Spain possesses, for the most part, a dry 
transparent atmosphere, having a taige propor- 
tion of uncultivated land, which has a very 
slight vegetable surftce ; consequently, except 
during the rainy seasons, there is but little cloudy 
and though the summers are very hot, the in* 
habitants are generally healthy, with the excep. 
tion of those inhabiting towns on the southern 
coast, where humid air is produced by their vi« 
cinity to the sea. In these parts, towards thd 
end of the summer, we find that a hot humid at« 
mosphere prevails, and the inhabitants of Cadiz^ 
Malaga, Gibraltar, &c. are often visited by epi« 
demic and contagious fevers. As Spain and 
Portugal are liable to suffer in summer from ex« 
cessive drought, the English system of inclosing 
the country, and intersecting it with living 
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fences and trees, would probably occasrori ^ 
more vaporous atmosphere, which would produce 
thunder storms, more frequent Irrigation, and 
obviate, in a degree, the evil complained of; 
but it is much to be doubted if it would then be 
so healthy as at present, and it would certainly 
render their Vintage much more precarious. 

The warm humid air experienced in Italy, Si- 
cily, and Malta^ called the Sirocco wind^ pro- 
ceeds in a south-east direction from the hot 
burning sands of Africa ; it is said to be most fre- 
quent in the month of May, which agrees with 
observations made in Egypt ; for the Ramsiriy or 
destroying wind of the desert visiting the shores 
of the Nile at this period, proves it to be the 
sa;me as the Sirocco wind in Italy. When it 
first leaves the shores of Africa, it is an exceed- 
ingly dry parching wind, loaded with particles 
of sand ; but, in passing over the Mediterranean; 
it seizes the vapour arising from the surface of 
the sea; and deposits the sand, which it had be- 
fore taken up ; and, on its arrival on the shores 
of Italy, it there becomes a heated wind, charged 
with abundant moisture. 

Mr. Brydone, who experienced a Sirocco 
wind, while resident at Palermo in Sicily during 
the month of July 1770, informs us it came in a 
southerly direction, and the thermometer pre^ 
viously stood at 72-s but, upon his^ going into 
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the open air in the morning, at eight o'clock, he 
was exceedingly astonished at the sudden change 
of temperature. The first blast on his face felt 
like the burning steam from the mouth of an 
oven, and on.exposing a thermometer in the open 
air, it imcnediately rose to one hundred and ten ; 
and soon after to one hundred and twelve de- 
grees« After remaining a short time exposed to 
this heated atmosphere^ he found he could bear 
it more tolerably than he first expected, being 
relieved by a most copious perspiration ; the air 
was thick and h^avy, the sun being obscured 
the whole day. This extraordina^ry heat conti- 
nued till three o'clock in the afternoon, when the 
wind changed at once to the opposite point of 
the compass, blowing strong from the north ; 
and, in a short time, the thermometer fell thirtjr 
degrees. This extraordinary wind is said to last 
in Sicily seldom more, than from thirtyrsix to. 
forty hours, during which time the inhabitants 
confine themselves to their houses, and employ 
their servants constantly in sprinkling water 
through their apartments, to preserve the air as 
temperate as possible. This singular heat has 
not been found to produce epidemic disorders, 
and the only inconvenience the inhabitants sus- 
tain, is a temporary debility, from ah exhaustion 
of strength, which they shortly recover ; and 
when the north wind has blown for a few hours, 
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it soon restores them to their usud state of tone 
and alacrity. But the heat is totally diflirent at 
Naples, and rn other parts of Italy ; th^ beat at 
these places is not near so violent, but it lasts 
many days, nay even weeks ; is often attended 
with ptitrid disorders, and never Buls to produce 
languor and dejection of spirits. This wind, 
coming in a south-easterly direction, ha^ a con- 
siderably greater distance of Sea to pass over 
from the coasts of Asia and Africa % the tempe- 
rature is by this moist psissage moderated, and 
its humidity increased. 

We are subject in England to a wind which, 
4n some respects, resembles the Sirocco wind of 
Sicily, though the variation in temperature 
with us is not so considerable ; it sometimes hap- 
pens towards the end of April, but most com- 
monly in May, the medium* height of the ther- 
mometer in the morning and evening being 
usually about forty-five, with variable winds ; 
the barometer falls, and the wind frequently 
becomes stationary at south-west or south ; blow- 
ing briskly, the air is soon conveyed to us from 
the countries bordering on the bay of Biscay* 
and off the western coast of Portugal ; the ther- 
mometer rises to fifty-nine or si&ty, and even-to 
sixty- five^ attended with great humidity; the 
previously cooled walls of our houses, and stone 
floors, condense the vapour, which appears^^ in 
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trickling drops ; we feel oppressed, and if we 
tnkc exexicise, a considerable debility^ with a sense 
of fullness about the h4ead^ never fails to accom* 
pany or follow it. When this wind ceases, it is 
ixnmcdiately succeeded by a wind fronatbe op* 
posite point of the compass^ i. e« north-easf, 
and the temperature soon lowers again to about: 
£Drty-five degrees : this wind^ like the Sirocco in 
Sicily, may be accounted for on very obvioua 
principles. Previously to the setting in of the 
southerly current, the barometer falls ; this windy 
therefore, cannot be owing to an expansion o£ 
air to the south of us, but to a condensation 
and precipitation of vapour in Norwayj, Swedeo, 
or' the North polar regions; which, diminishing 
the specific gravity of the air in those places, air 
will rush in from the neighbouring parts of the 
atmosphere, to restore the equilibrium ; the ba- 
rometer will therefore fall in the countries ad* 
jacent to the south, because the pressure of the 
atmosphere is lessened, owing to the portion of 
air drawn off by the deficiency of atmospheric 
gravity in the north. This stream, or portion of 
air, being formed by the condensation and pre- 
cipitation of vapour in the north, or north-east^ 
will, from the above reason, occasion a southerly 
wind» with a depressed barometer, till the equi- 
librium is perfectly restored ; the wind will then 
cease, and the consequences of that calm will 



100 Influence of a Cold Humid Climdie 

be, the warm air which had been passing in art 
horizontal direction, at a temperature of fifty^ 
eight or sixty degrees, «nd specifically lighter 
than the medium in the north, as soon as the 
current ceases, will ascend, and we experience 
the stream of air pressing in, and passing under 
it from the north-east. Supposing England 
the centre of the southerly stream, the returning 
current of cold air will proceed from the opposite 
point of the compass ; but an observer in Nor- 
way would experience an easterly variation ; and 
a ship sailing between Ireland and Iceland, a 
westerly variation. Whoever has noticed the 
weather in this climate, during the month of n 
May, cannot but liave often remarked this phe- 
nomenon, as there are few seasons in which it 
does not strikingly occur. • ' 

The Islands of the Grecian Archipelago, and 
the shores of the Bosphorus, Syria, and Egypt, 
experience at times a hot and very humid at- 
mosphere ; they are therefore liable to epidemic 
and contagious disorde^rs. A fever, which they 
frequently experience*, seems to be attended with 
\tvy fecuUar symptoms, and to be totally differ- 
ent to that of the western Archipelago, fhough 
probably arising from similar causes; so far as the 
disposition of the atmosphere, in its production 
or prevalence, is concerned ; this dreadful ma- 
lady is called the plague. . It is an opinion gene- 
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rally admitted, that, during the prevalence of 
epidemic or contagious diseases, out of the num« 
ber of those most exposed to the contaminating 
virus, some escape ; but this observation does not 
peculiarly apply to such maladies— for similar 
instances may be adduced, not only in the 
plague but Hydrophobia, inoculation, and disr 
eases newly received by contact, as Psora, Lues, 
&c. This has been supposed to arise from a con- 
stitution diametrically opposite to the nature of 
the disorder they escape. — Fid. Memoir in Act. 
Petrol. 1 776. Happy for the world would it be, 
if we could, by any means within ourselves^ ob- 
tain that disposition which would, in all cases, 
repel the virulent influence of such disorders ! 

It certainly appears, that a predisposition in 
the habit will subject one person to the effects 
of contagion, while another shall escape in th^ 
same place ; but it is highly worthy of remark, 
that, in the malady which raged in Cadiz, the 
writers have stated that different states of the 
body have a more particular predisposition to 
receive the action of contagion ; for it is well 
known that the plague does not always break 
out in those places into which the pestilential 
matter has been imported. It is also ascertained, 
that a certain state of the atmosphere is neces- 
sary to favour its appearance, and further its pro- 
gress ; and that it never is known to commit 
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such cruel ravages, as when the atnapsphcre is ia 
a state favourable for the developement of it* 
poison. The opposers of the doctrine, who say 
that the effects of contagion are in a great 
degree subordinate to the predisposing causes, 
might be asked, if the malady is not visible in 
close confined places, hospitals, prison-ships, 
populous confined cities, and at a time when the 
atmosphere is most accompanied by heat ? All 
which circumstances indicate, that causes which 
produce debility, are predisposed and favourable 
to contagion. All concur to prove it is owing 
to the diminution of the vital power, and nothing 
tends more to diminish the vital power than a 
moist, hot, and cloudy atmosphere ;. that habit 
will go a great way, and that much depends 
upon being used to certain states of the air, is 
equally evident. During the sweating-«ckncs$ 
in England, the Dutch, resident here, were re- 
marked generally to escape, who had' been ac-^ 
customed to a damp, close atmosphere ; and the 
yellow fever is constantly fatal to Europeans^ 
while the natives suffer little from its ravages* 
Ev^en in manufactories, abounding with putrid 
exhalations, as skin-yards, &c. the workmen^ 
constantly breathing an air which would be 
highly prejudicial to the health of those unac- 
customed to such an employ, feel no inconve- 
nience; and the account of the jel/ow fever. 
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(bat wliich raged lately in Andalusia, isillustiatiye 
of this^ especially respecting some foreigners 
in whom habit seems happily to have bestowed 
a disposition to resist the contagion. The phy« 
fiicians of Ca4iz observe, that the constitution of 
the atmosphere, as to heat and moisture^ had 
been^ during the preceding summer, sinriilar to 
what annually prevails in the Antilles ; hence it 
is pbvious how those lately arrived in Spain from 
those Islands escaped ; because^ habituated to a 
similar state of heat and moisture ; while the in- 
habitants of Cadiz fell victims to the disease 
from an inverse cause. 

The force of habit even to resist the virulent 
effects of poison, has been observed as early as 
the time of Hippocrates, who^ in his aphorisms^ 
gives this judicious advice ; not to change even 
from pernicious habits^ but by a gentle transi- 
tion, to those that are salutary. Yet habit can- 
not exert a chemical change on the floating 
miasmata^ though it may produce a predisposi- 
tion to resist their action on the system ; they 
still exert the same wherever they are found, aiid ^ 
on the air they principally must depend for de- 
velopement ; and that, under the same prevailing 
state, is highly favourable to their increased and 
multiplied effect. 

Moral causes have been urged by others as 
producing similar predisposition ; but this has 
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subjected the patients to other diseases not at all 
analogous in their types. When the state of the 
air has not been deteriorated by contagious ef- 
fluvia, and favoured by the circumstances hcfe 
alluded to, from the predisposing state of the at* 
mospherje, and it^ actual state favourable for de- 
velopement and propagation % we must look fof 
the baneful effects produced by these malignant 
atid pestilential diseases^ in the discoveries of 
chemistry for the spreading of contagious mat- 
ter, and ta philoi^ophy for the means of counter^ 
acting this power,.and removingthe causes which 
give rise to it.* When we are unable to remove 
from a country, where these circumstances occur, 
and removal often proves ineffectual, the only 
object to keep in view is to support and aug- 
ment the vital force; and this is best done, as 
M, Guyton de Morveau has amply demon- 
strated, in his admirable treatise on the best 
means of purifying infected air, by oxygenats^ 
which possess that property in the highest degree; 
for if infectious miasmata are not of an alkaline 
nature, ammoniac is always found in combina* 
tion, and probably is the vehicle of those de- 
structive particles. After the various modes which 
have, in different eras of our knowledge, beea 
adopted, as the burning of perfumes, alkaline 
washes, acetous sprinklings, &e. &c. and evett 
after the method of applying th* nitrous gas> for 
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Ivhich Dr. Carmichael Smith obtained such dis- 
fa'ngiiished patronage iii 1802, the superoxy* 
^efmted muriatic gas^ first introduced to notice 
by the ihgcnious Dr. Johnstone, of Worcester ; 
isihd its invaluable properties in destroying con- 
tagion ill the malignant gaol fever, which bmke 
out in that city 175O, and on subsequent occa* 
8iohs> is decidedly the most. efficacious t of all 
the mineral acids, this has been found the most 
isalutary, safe, and easily applied. The fiime 
arising from burning sulphur, or vitriolic acid 
gas, destroys putrid miasmata wherever it comes 
in contact ; but its power is confined^ owing to 
its fixity, and it cannot be employed where per- 
sons are present. The nitrous acid gas, or white 
&mes produced by the method recommended 
by Pn Smith, produces a stronger effect^ but it 
€Xtehds not far, and condenses quickly* The 
oxygenated muriatic gas furnishes us with all we 
can wish for this purpose, on account of the 
great expansibility and the ease with which it 
may be applied ; the s^ety of its application, and 
the cheapness of the ingredients.— ^7</. Morveau 
on Infected Jlir. 

The plague is saic^ to be most common in 
Egypt after the inundation of the Nile ; a quan- 
tity of slimy mud bemg left, occasions a humid 
mephitic exhalation to arise, which, Dr. Witt- 
man is of opinion; generates the contagion ; and, 

•02 • 



k 



ig6 Injtuence of a Cold Humid Climate 

from the account of the discasps of Egypt, re- 
lated by Sir Robert Wilson, there is great rea- 
son to believe, that a humid state of the atmos* 
phere is favourable to the production ol thk 
dreadful disorder ; for the English and Ti^-kish 
armies, which marched to Cairo, escaped con* 
tagion, notwithstanding almost every village was 
infected ; while the troops, which remained sta- 
tionary on the moist shore at jihauiir', were se- 
verely afflicted, and lost one hundred and se* 
venty*three persons. A dry atmosphere appears 
not only to be a preventive of plague, but to af- 
ford a remedy likewise ; for we are told that several 
men, confined with this disorder in the hospital 
at Jaffa, escaped into the desert, and endea- 
voured to reach xhe army ; but, ^nding the at- 
tempt impracticable, returned in three days per- 
fectly recovered. 

The effects of a dry climate, although at- 
tended with extreme heat, are very conspicuous 
on the persons of the wapdering jirab tribes, 
who spend the greatest part of their time in tra- 
versing arid sandy deserts ; perhaps no men on 
the face qf the globe possess the mens sana in 
corpore sano in a higher degree ; they are said 
to be endued with uncommon activity of mind 
Md body, and to endure fatigue and deprivation 
of aliment witli little apparent inconvenience. 
Now the usual effects of a wargi dimate are the 
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very reverse; the body and mind in general 
partake of debility, and men are disposed to 
lose their activity and sink into indolence and 
effeminacy : this exception of the Arabs^ then^ 
can only be attributed to a greater purity of cli- 
mate^ as there does not appear to be any other 
physical cause. The quantity of aqueous mois* 
ture that is dissolved in the air which we con- 
stantly respire, must doubtless have a consider^ 
able influence on our constitutions ; as, in addi- 
tion to the decomposition of air, which takes 
place in the act of respiration, there is great rea- 
son, to believe, that a process is likewise going 
forwards excretory of aqueous moisture, similar 
to that from the leaves of vegetables ; for we 
fiM that those unfortunate persons, who have 
been deprived of food and liquids, when ship- 
wrecked, or buried in coal-mines, have always 
complained of intolerable thirst. And if we 
direct our breath on a cold plate of glass or 
metal, we always find, that there is a deposition 
of nioisture, which appears to have been taken 
up from the moist surface of the lungs ; for if the 
pipe of a pair of bellows be heated in the fire, 
and air then forced through the pipe on cold 
metal or glass, no moisture in this case will be 
deposited : and as the atmosphere we breathe is 
occasionally varying with respect to dryness and 
moisture, we must be liable, if our lungs are cx^ 
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cretory of aqueous moisture, like the leaves of 
vegetables, to experience a change of healthy 
agreeable to such variations in the atpiQspherc. 
What favours this idea is, that we do experiepce 
a very sensible effect by these variations on pw 
state of body ; for when the wind has bJowi^ 
from an easterly, or northerly point, with a dry 
state of the air, we feel alert and strong ; but if 
the wind suddenly changes to the soutb-we§t, ^ 
warm close air, repletp with humidity, is sooi^ 
brought to us from that quarter. The air then 
being nearly saturated with moisture, a much 
^ess quantity of aqueous fluid is taken up frpni 
the surface of the lungs; the blood-yesself con- 
sequently bccoRie turgid, and tj^e vita} ^uid i^ 
probably rendered les5 stimi^lant; ^e feel op- 
pressed with ^ sense of fulness, partifularly 
about the head, which is sonietimes attended 
with giddiness and languor, and invariably with 
jome debility. When the air is dry, and thci 
wind northerly, or easterly in the spring, we may 
at any time artificially feel this sensation by 
going into a conservatory, where the air b raised 
eight or ten degrees above the external tempe- 
rature ; particu][arly if t|[iere be a number of lux- 
uriant vegetables, or if the floor be If^ept papist, 
or a portipii of §team introduced ; we then sopi^ 
experience thi$ sense of fulness about the head ; 
but if we put our heads out at the window^ or in- 
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troduce a tube, connected with the atmosphere 
wkhcHftt, so as to breathe the external air, the 
unpleasant sensation subsides, ahhough the rest 
of the body is exposed to the warm humid 
air. 

An excessively dry atmosphere, it might be 
imagined, would be highly injurious to animal, 
as well as vegetable life ; but it seems to derange 
the economy of the latter much sooner than the 
former. A wind of this kind is occasionally ex- 
perienced on the western coast of Africa, betw^n 
the equator and fifteen degrees North latitude; 
it blows from the north-east towards the Atlantic 
Qcean ; hence it must come over an extensive 
space of very arid land ; it is called by the inha* 
bitants on this coast the Harmattan. The fol- 
lowing account of this wind is recorded in the 
philosophical Transactions, by Mr. Norris : — 
^^ A fog or ha^e always accompanies this wind 
with extrenie dryness; so that vegetables of 
every kind are very much injured, and all ten- 
der plants, a,nd most productions of the garden, 
are destroyed. Although this wind is so very 
prejudicial to vegetable life, yet it is highly con- 
ducive to health ; those labouring under fluxes 
and intermitting fevers, generally recover during 
the blowing of the harn^attan ; and those weak- 
ened by fevers, and sinking under evacuations 
for the cure of them, particularly bleeding, 
6 
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which is often injudiciously repeated, have their 
lives saved and vigour restored. It stops the 
progress of epidemics ; the small pox, remittent 
fever, &c. not only disappear; but those labour- 
ing under these diseases, when an harmattan 
comes on, are almost certain of a speedy reco- 
very: infection appears not then to be easily 
communicated, even by art/'— PA/Vc?^. Trans* 

voL 7\. . 

The difficulty of communicating infection to 
animals, during a dry state of the atmosphere, 
as remarked on the western coast of Africa, dur* 
ing an harmattan wind, agrees with the late ob- 
servations on plague, by the French physicians ; 
as this complaint first made its appearance in the 
French army, during a moist state of the air in 
Syria, when the army lay under the walls of 
Jaffa, in February 1800. And M. Assalini re- 
marks, that the attendants in the hospital at 
Smyrna, rarely took the infection if they avoided 
the breath of the infected persons. — (Fid. As- 
salines Ohser. on the Plague.) Is not the poi- 
ionou)5 matter of plague, and other infectious 
complaints, united with the water of the atmos- 
phere ; and is it not thus conveyed from one 
person to another? The scent of flowers and 
other odoriferous matter, is most perceived, when 
the air is humid, during the fall of the evening 
dew ; the stench of putrid ditches and common 
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sewers, is conveyed to the nasal organs much 
more speedily in Summer, previous to rain, when 
the air is damp. 

The reason why vegetables are so much more 
injured during a very dry state is, that they 
cannot hastily absorb more moisture by their 
roots, to supply this profuse perspiration. Hence 
we find the leaves of cucumbers and melons, that 
have had the organization of their leaves extend- 
ed to the utmost limit, for want of sun and ven- 
tilation, by being planted in glass frames, if 
they are exposed suddenly to the sun and open 
air, the exhalation becomes greater than the 
roots can support ; and the vessels being thus 
emptied, the plants become flaccid, wither, and 
die. But similar vegetables, which have been 
raised in the open air, do not extend their or- 
ganization so far, and the leaves, being of smaller 
dimensions, suffer but little inconvenience from 
such changes; more especially if the weather has 
not been previously long cloudy : but if, after a 
long clouded season, the Sun suddenly breaks 
out in the middle of the day, we then find the 
extremities of our potatoes, cabbages, and other 
vegetables fade, like melon and cucumber plants 
growing in frames, when suddenly exposed to 
the sun and air. The appearance of the Acarus, 
_ov red* spider J so destruaive frequently to, our 
hop plantations, and the pest of our graperies 
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nnd melon frames, is owing to this cause^ which 
produces a disease on the leaf by inspissating the 
vcssicular juices, and consequently obstracting 
circulation. Various vegetables, in our qlimate, 
are thus, by the too powerful action of suddeti 
light and heat, often nuterially injured ; and that 
at a time, when the hygrotneter does not indicate - 
an extraordinary dry state of the air ; but the 
extended surface of the leaf, and accumulated 
excitability of the plant, during the previous 
cool plouded state of the atmosphere, occasions 
a greater expenditure of moisture in the leaves 
and tender shoots, when the sun thus suddenly 
bursts forthf than the plants can support. Having 
thus shewn by comparison the different effects 
of a dry and moist atmosphere . on the human 
constitution, it will appear we shall have little 
cause for apprehending dangerous consequences 
to our health, by restoring the spring and sum^ 
mer climate of our ancestors ; but, on the con* 
trary, we hope, posterity may regain the consti- 
tutional vigour which our progenitors possessed « 
I shall now proceed to notice the probable ef- 
fects of a less clouded sun on the fasturage of 
the country. 
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1^'ffects of (I less clouded State of the Ahnosphets 
on the Fflstura^e and other Vegetablesrr^Re^ 
commendation of substituting other Substanfes 
jnstead of Hajfy for feeding Horses , &c. 



JCiNGLAND has ever been celebrated for the 
produce pf its pastures, since a humid cloude4 
atmosphere is favourable to the increase of ve* 
.getable foliage, though not to its fructification ; 
consequently more and broader leaves of grass 
are formed in wet and clouded seasons, to en« 
able the plants to produce sufficient nutriment 
for the formation of their seed ; but gramini* 
vorous animals, wh^n fed on the grass, do not 
thrive in proportion to the quantity but quality 
pf the food they eat. The grass, in such sca- 
Soh$, contains much less saccharine matter ; and 
the animals feeding on it are obliged to receive 
a larger portion to satisfy their appetites, as this 
poor watery food qi;iickly passes through their 
intestinal canal, and is soon evacuated. And 
where sheep and cattle are fed on such grass, 
^e obserye that they are almost perpetually eat- 
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ing ; but, on the contrary, in moderate dry sea- 
sons, as every blade of grass contains so much 
more proportionate nutriment, a considerable 
less quantity sufEces, and we then observe the 
same animals, a great part of their time, lying 
down, and ruminating in the shade : the excre- 
mentitious part is longer retained, and^ when 
evacuated, is found more solid in. consequence 
of more perfect digestion. I have endeavoured 
to learn from graziers and butchers, whether ani* 
mals, slaughtered in the Autumn and early part 
of the Winter, after a moderately dry season, die 
leaner than after a wet season, when the quantity 
of grass has been more abundant ? The answers 
I have uniformly received are, that they die best 
after moderately dry seasons, provided care has 
been taken to supply them with a sufficiency 
of water — ^that is, they weigh better, and the 
meat is more firm ; but, after a wet season, the 
beef and mutton wants that firmness, or solidity 
of flesh and fat, which constitutes good meat ; 
and, in the technical phrase, is squashy like the 
food on which the animals have fed. It may, 
perhaps, be a question, whether fewer animals, 
are fed in a dry summer than in a wet one; but, 
judging from the effect on the market, I should 
not suppose the number varied much, as we da 
not find the meat market fluctuate, as the ccmi 
market does, after dry or wet seasons, 
3 
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7he only crop that would suffer any conu- 
derable diminution by an increase of dry wami 
weather in the early part of the summer^ is the 
hay ; that is, there would be less bottom grass^ 
as it is called ; because the parts of fructification, 
in such cases> may be supplied with nutriment by 
fewer leaves in dry warm weather ; but there is 
great teason to think, that the number of flower 
stalks would not be diminished, and this is the 
most nutritive part of such crops ; for we are in- 
formed the second crop of hay, which is some- 
times obtained in the neighbourhood of the me- 
tropolis, and other places, and called rowen, con* 
sists almost entirely of the leaves of grass, with 
very few flowering stems, which is far less nutri-. 
tious than the ^rst crop. And it is stated by 
experienced milkmen, that a cow will require 
one third more of this second or latter math hay, 
to support herself, than she would do if fed with 
hay of the vernal produce, which proves clearly, 
that the greatest portion of nutriment is con* 
tained in the seed stalks. The fermentative pro- 
cess, which hay undergoes in the stack, con-* 
verts a part of the mucilaginous niatter, con- 
tained in the leaves and stem, into a saccharine 
substance, provided the grass is cut at the proper 
season — that is, when the greatest number of se<» 
miniferous blades are in flower. This point is 
worthy of 'rnoie attention than it generally re- 
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ccives ; for if the seed is allowed to be perfected^ 
the stems become dry arid brittle, terjr little 
better than straw, the saccharine $ubstaric« 
tavittg then perfectly disappeared. The degree 
of fermentation which takes place in the stacks 
too, depends on the degite of dryness of mois'^ 
tiire, when ended^ or placed there } for if too dry^ 
little fermentation will tdke place j and if too 
moist, the process will proceed with too great 
rapidity, and the heat^ generated by such si 
violent fermentation, will occasion a partial dc* 
composition of the saccharine and mucilaginous 
matter; a portion of the hay approaches to the 
state of charcoal, and is said to be hurjiik Such 
fodder is considered very unwholesome for horses^ 
although cows will eat it with little apparent 
inconvenience. Grazier^, who adopt a rational 
system of feeding, are peculiarly careful on this 
subject, and would evdn rather risque a portion 
of their annual siock of fodder ^ by being put up too 
greeny and becoming mow -burnt ^ than have the 
whole ended too dry ; Stating that the loss thuS 
sustained is comparatively trifling to what they 
should suffer by their cattle being fed on hay, 
whose nutritious juices had been previously dis- 
sipated by growing too late, or being left too 
long in the field, exposed to the Wind and Sun» 
This partial evil may always be avoided in dry 
seasons, at the rime of making, but cannot^ 
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tvithouf difficulty and inconvenience^ in wet 
ones. 

It would be useful if this . process for increa9« 
ing the nutritious matter, contained in green ve-» 
getables^ were to be further enquired into, and 
experiments performed to ascenain the compa* 
zativie nutritious substance thus obtainable from 
different Mnds of vegetables j and in dSffereni 
states ofgrofwth. The varieties of maize, or In- 
dian corn, all contain a very large quantity of 
saccharine matter, previous to the formation of 
the seed. This plant, of the dioecious Class, I 
hive found by experiments, contains this mate- 
rial most abundant in the stalky at the time when 
the staminiferous blossoms first appear; perhaps 
if it were then cut, and made into a sort of hay, 
it might afford a very valuable winter fodder ; as 
the plants will thrive very well in this country, 
although we have not sufficient warmth to 
enable them to effect their coniplete fructifica- 
tion. The quantity of nutritious fodder yielded 
by an acre of Indian corn, in a green state, or if 
it could be made into hay, there is reason to 
think, would be immense. If consumed green, 
it would come into use in that period of the sum- 
mer, when there is often a scarcity of green fod- 
der ; and the land being ploughed for it late in 
the spring, there would not be much exhalarion 
from such a crop, till towards the time, when 
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the common hay is retnoved; and therefore 
would not be, like many early luxuriant crops^ 
injurious to the climate : indeed many species of 
arundiferous plants might profitably be adopted 
for culture in this country, even from countries 
much to the southward, as they will grow, 
though hot perfect J their seeds here ; and, if cut 
in a green state, are the most rational and econo- 
mical sort of fodder, as they conuin a larger 
portion of the pabulum of life than many of the 
grasses usually reared for the purpose. A spe- 
cies of reed, we are informed, is cut in a green 
state by the inhabitants of Kamschatka, and aU ^ 
lowed to undergo fermentation ; after which the 
quantity of saccharine substance is found so 
abundant, as even to appear on the stems in a 
crystalized state. 

It is certain that, in the process of making 
hay, if well performed, it will be found that the 
nutritious matter is increased by the partial con- 
version of the cruder mucilaginous sap, into a 
substance analogous to sugar ; as we find that 
animals thrive faster with this food, and pre« 
fer it to that, which withers, is left on the 
ground, and found in the winter in a state of 
self-made hay. In viewing the state of grass 
lands in this kingdom, we are astonished to find 
that a practice, which, in some countries, is 
termed /o^^mj, and in others beating the land 
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Should be suffered for one season longer^ in the 
present state of agricultural knowledge ; that it 
covers and feeds the young grass, and increases 
the future crop, is too idle a story to deserve se- 
rious refutation ; if it prevents the free access of 
sun and air, it must obstruct growth : and every 
petty gardener will inform you from experience, 
that, by removing decayed and superfluous 
stems, you strengthen the roots of plants. That 
it affords fodder for cattle, at a critical period, is 
fttill worse reasoning; for the bents, or blades, 
thus long exposed, after the sap has left them^ 
to all weather* become insipid, and much worse 
than the worst straw, , which has been more 
rapidly dried ; for if it had been cut before the 
sap had entirely left it, would have produced a 
great quantity of more nourishing food ; not to 
mention the injury la^nd receives by treading at 
this season of the year. The exceedingly nutri- 
tious fodder, hay, is shamefully wasted by the 
improper way it is commonly made use of, for 
the support of our draft as well as carriage 
horses. 

We seem to have fallen into the same error in 
feeding them, as in feeding ourselves; that of 
iotnbimng too much nutrimentin too small a space. 
The stomach of biped, as well as quadruped ani-^ 
mals, are. thought to be capacious in comparison 
with their size, and require to be furni$hed with 
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$ubsUntial^ as well as nutritious food, to disteikd 
thcm^ without which the process of digcstiqa is 
rendered incomplete. Highly concentrated nu*- 
triment, being contrary to nature, when taken 
into the human ston^ach, rarely fails to derange 
the digestive faculties; after taking such kind of 
food, fermeniatitm, instead of digtistiony takef 
. placa^ and we feel oppressed by a sense of wind> 
acidity, &c* : If a healthy subject satisfies his ap<< 
petite with a due proportion of plain food, as 
bread, meat, and potatoes ; he rarely after eating 
complains of indigestion ; but if his hunger is 
appeased with highly concentrated nutriment, 
fuch as chocolate, butter, cream,''sugar, aauces» 
without a due admixture of bread, potatoes, and 
father less nutritious aliments, the immediate ef-* 
feet of such food is generally sickness, heart* 
l^urn, head-ache, or some pf the various ailments 
attending a disordered state of the stomach. 
I^atur^ very sparingly produces food in a very 
concentrated state; the saccharine matter, found 
in esculent fruits^ is generally blended with somo 
acidulous, or mucilaginous materials, which, 
being easily assimilated, when taken into the 
ftoma^h, become wholesome nutriment; and 
tbQ oleaginous matter does the same with tba 
larij^accQus, U ^eecjs, kernels, and other substan* 
CCS of this description. If we would wish, there-. 
i<mi to pre4efv« health unimp^wd, we musk 
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imitate nature in our kitchens; then would the 
culinary art^ instead of being a curse, become a 
blessing to mankind : by multiplying our re- 
sources in the time of scarcity, and the emer- 
gency of Famine. The , capacity observable in 
the stomachs of graminiverous animals, evi- 
dently shews, that they were designed for the 
reception of a large quantity of food| and not for 
«uch, whose quality is of that kind in which the 
nutritive matter is concentrated. Numbers of 
our horses are fed with hay, oats, and beans, the 
nutriment of which is condensed into a much 
smaller space than it could generally be in na* 
tural pvovendtr. These aniAials, when supported 
•oil such food, are consequently liable to various 
ailments, originating from diseased action in the 
stomach, or from plethora in the system ; and 
hence arises broken wind, (as it is called) run- 
ning at the heels, yelloWs, or jaundice, staggers, 
or apoplexy, &c. ; in short, horses so fed, and 
unnaturally confined in stables, require to be 
bled, purged, . or constantly exercised, to pre- 
serve their health. These useful animals, thus 
abused, evidently suffer from heart-burn ; as we 
find they frequently eat absorbent earths with 

m 

great avidity, after being kept months on this 
unnatural food ^ and if we were acquainted with 
their sensations, there is little doubt but we 
should find they suffer from many diseases ana- 
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logous to those of human beings. The cxtraom. 
dinary exertions often required of horses, render 
it necessary they should be better fed, than when 
existing in a state of nature ; and finding they 
do not travel so well upon a full stomach, it is 
requisite to adopt the use of food in which the 
nutriment is reduced iqto a smaller compass. 
Post-horses and others, whose motion must be 
rapid, are therefore chiefly fed with corn 'only; 
but this mode of feeding horses^, like all other 
deviations from nature, is productive of incon- 
venience and disease. Before we give our peiw 
feet assent to such a system, we should a$k our- 
selves this question— Suppose a horse to be 
living in a state of nature, and allowed the full 
tange of a country, where the gramineous and 
legumirious vegetables, are indigenous to the 
soil ; as he possesses no power of separating the 
chaff and straw from the grain, he consequently 
would feed indiscriminately on hoik ; the wis* 
[tibm of the great Creator has endued this ant- 
pial with digestive organs,, peculiarly formed for 
(extracting the nutritious materials from the food 
in its natural state. Reasoning from analogy, 
therefore, we may compare a horse, fed on corn 
Qnly, to a hum an being fed on butter or sugar ^ 
without other adn^ixture of viands ; and the ef- 
fect on the stomach of both must eventually su*^ 
perinduce irregularity^ and consequent disea§e^ 
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Would the strength of an athletic peasant be 
rendered greater, think you, by being fed with 
such dainties, as cream, butter, sauces^ or sweet- 
meats, without an admixture of more simple in-^ 
gredients ? No ; on the contrary. 
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Bejects, Jike bane, sucb loathsome luscioasness } 

The languid stomach curses e'en the pure 

Delicious fat, and all the race of oU : 

For more the oily aliments relax 

Its feeble tone/* . Ahmstaono. 

The intolerable fetid odour^ perceptible, wheii 
post-horses are fed with oats and beans only^ 
cannot have escaped the observation of travel- 
lers, as our olfactory nerves frequently sufier^ 
especially if the poor animals are, subject to an 
impaired digestion ; then the odour of sulphu-^ 
rated hydrogenous gas becomes very powerful 
indeed. The digestion of this fermenting mass^ 
I am disposed to think, would be much assisted 
by mbcing at all times an equal quantity of 
chopped wbeaten straw with the corn> which 
would enable these unfortunate animals to drag 
the rattling lumber affiled to thfeir shoulders 
with greater ease and comfort than they at pre- 
sent dD« The chaff for horses should not be 
cut too small-^f so, it is swallowed without 
mastication^ less nutriment is consequently ex- 
tracted, and is with more difficulty digested for , 

want of a dt;ie proportion of saliva. Four-fifths 
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of the hay, now used in our stables, might be 
saved by a more judicious method of feeding 
horses; and many thousand acres of the best 
grass land might thus be rendered ten-fold moT!^ 
valuable to the public. Post-horses, and those 
used for drawing stage-waggons, as they require 
to be hastily fed, will sooner fill thdr stomachs 
with cut provender ; but horses allotted for the 
purposes of husbandry^^ thie ^my, or private use, 
might, when convenience served, be £edwkh 
oats or other gniin un$hresh$3^ or in the straw, 
for the red»uction of necessary labour, whkh 
would 6e no inconsiderablo saving an^ncuiHy fa 
the community. 

I recollect, some yeasrs sinCQ, exp«e!^«g to ft 
friead my d^oobts respecting the propriety of 
feeding horses cons^ntty with bay, and, m 
return,, received the foflowing particulars* He 
infermed me, that two^ persons betoogingtoacek- 
brated Himti were always observed to poss^s< 
horses of uncommftm activity and' strength; an^ 
that these horses fegutarly quitted the field, after 
9 long ehace, apparently less fatigued than those 
of thcit neighbours. The Sqmre We&Urks of 
the Hunt consequently enquired, for the benefit 
of Nimrodism, how these horsesr wetc fed t And 
the result of the enqtsiry was^ that their food 
consisted o^f e^ts and wheateit fkftp»% witbout 
any affowance of hay w>hale)rer« I llaM thus 
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been prolix upon the subject of feeding horses 
without hay, because it' is one method among 
others, which may be adopted with the least in* 
convenience to the country for diminishing the 
surface of grass lands^ and as tending to restore 
a reasoAabk proportion of Tillage. 
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CHAPTER X- 

On thefroiahh Methods of ameUoraling the State 
of the Atmosphere at the Season comptained of 
— Reduction of exhaling Surface — Quantity of 
Evaporation from various Kinds , &€. 



JxAVING taken a view of the probable ad- 
vantages, which both animal and vegetable life 
would experience by lessening the vapourous at- 
mosphere in the Spring and early part of the 
Summer, producive of those frosts and blights 
which are so prevalent at this early part of 
the season, and which prove so injurious to 
our crops ; I shall proceed to a description of the 
probable methods of effecting this invaluable 
object. Here it may be necessary again to re- 
mind my readers of the remark already made, 
that Agriculture improves a cliniate disposed to 
humidity and coldness, only Jby reducing the 
quantity of evaporating surface; in consequence 
of which a less cloudy sky is formed, and the 
solar rays are admitted to warm and defecate the 
earth, which is highly conducive to salubrity. 
This amelioration is effected by draining mo- 
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(lasses, and felling and clearing forests ; as the 
grain and other vegetables, cultivated on the 
surface thus changed, causes it to exhale much 
less aqueous vapour, than it did in its previous 
state of wood or morass. The general produce 
of this renovated surface, it should be recol- 
lected, exhales moisture, only during a part of the 
Spring and Summer: about a seventh part \% 
usually in a state 6i fallow^ and, if kept free from 
weeds, as a fallow to be useful should be when 
the outward soil is dry, affords little moisture 
compared with it^s former state* 

According to Bishop Watson, land, even in 
this state, gives water to the atmosphere, at the 
rate of twelve hundred gallons from an acre in 
twelve hours. The mode he took to ascertain 
this fact was as follows. He measured the mouth 
of a drinking glass, which he used in the expe- 
riment, a'nd found the area to be twenty square 
inches ; this was put on a close-mown grass platf 
after there had been no rain for a month. When 
the glass had remained inverted on the grass-plat 
a quarter of an hour, the inside was wiped with 
a piece of muslin previously weighed ;*when the 
glass v^as wiped dry, the muslin was weighed 
again, the increase of weight shewing the 
quantity of collected vapour ; the medium be- 
tween twelve and three o'clock, on a hot day, 
from twenty square inches of earth, was six 
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grains. Now, as there are twelve hundted and 
uinety-six square inches in a square yard, afld 
four thousand eight hundred and forty square 
yards in a statute acre; we find that abore su:-* 
teen hundred gallons, reckoning eight piins to a 
gallon, and' the weight of a pint one pound 
aroirdupoise, seven thousand of Ttoy-weight, 
would be raised from one acre every twelve 
bours.*-«Two other experiments, after the gronnd 
had been wetted by a thunder shower the day 
before, and the heat of the ground by a thet^* 
mooieter laid on the grass, being at ninety-sisr 
degrees ; one gave, one thousand nine hundred 
and seventy-three gallons in twelve hours; the 
other gave one thousand nine hundred and five. 
But as these experiments were made in the 
hottest part of the day, from twelve to three, 
perhaps twelve hundred is about f be average of 
twelve hours ; yet, in order to see whether the 
copious vapour collected by the glass, was^ 
owing to the natural perspiration of the grass, or 
to 'a kind of mechanical distillation from the 
body of the earth, I put tlie glass upon a dry 
fbot-patb-^the vapour rose from the foot-path 
as well as from the grass, but not so abundantly. 
— Fid. Chem. Essays ^ vol. 3d. Ess. 2d. 

The inference must be obvioui ; if the eva- 
poration from the dry close-mown grass-plat waf 
muclh greater than^ from the bare foot-path, >k»r 
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nmci mfpe mus4 it he from rich pasture lands th^i 
fhxn dase^ mown walks ; and how much mocc 
Sitili from luxuriaot vegetable crops? Besides, 
liut cultirated annuals do not completely cover 
t^ ground tiU towards the end of May, and 
the eauih is then warmed by the uninterrapted 
lays of heat from the mm, which moderates the 
noctomal cold, and thus prevents those soddoi 
chedb which vegetatioa freqttcntly receives ia 
£i^knd fraoi irregnkrity of temperature. Bat, 
of late years, the increased population, and at- 
tendant kixuries of horses, arkioreoas plaata^ 
tionis, &c« have occasioned a demand for a larger 
cultivated surface; Agriculture, tfaetefore, has new 
cessari)y been improved, and pasturage extended; 
and as the deep lands in the vales had been to* 
krably cultivated by the efforts of our Ancestor^ 
we possessed no alternative in our wish to meet 
such increasing- demands but that of exercisti^ 
our skill and industry on lands of inferior qua* 
lity ; such as shallow soils, wastes, or high mouii* 
tainous tracts, where the scanty shrubs ;in4 
bramble herbage have been torn up by the plough^ 
and the depth of soil increased by an intermix* 
ture of marl, lime, and other manures. When such 
lands are brought into cultivation, intersected 
by high quick fences, and become productive of 
luxuriauit crops, they generate a more vapour* 
ous atmosphere ; and consequently the climate 
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undergoes a change ; it actually begins to revert, 
or go back again,' especially in the spring anti 
summer, when such causes are most in action ; 
but at the time of harvest, when the crops are 
removed, the soil presents a surface to the Sun, 
almost as little shaded as a field under summer 
fallow ; and when the outward soil is dry, these ' 
stubbles contribute evidently, by the dry heated 
air, which we see undulating over them in the 
Day, to clear the Atmosphere, andtend, in some 
degree, to brighten the Sky* Accordingly, we 
generally find, that our Autumns are very fine, and 
frequently the hottest and driest part of the Year ; 
for the heat the soil thus receives, is gradually, 
and, as it were, reluctantly given back to the At- 
mosphere ; so that it moderates the cold of the 1 
ensuing Winter, which is the reason that, of laie ' 
years, our Springs and Summers are on, the ave- 
rage colder, and our Winters milder, than they 
were forty years ago*. These phenomena of 
milder Winters, will,in the sequel, be further no* 
ticed. By referring to my meteorological jour- 
nal for the last summer, 1805, 1 find the follow- 
ing remark, on the 6th of June :— " The crops 

* It has been a general remark, by persons observant of 
cause and effect^ that a diy and war^n Autumn is almost 
invariably followed by a comparatively mild winter. To 
those who dislike long recollectrdns, these two seasons, la 
the years 1804 and 1 805^ just past^ may suffice. 
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of grass, corn, pulse, and every article of vege- 
table produce being so remarkably luxuriant ift 
leaf and stem, and the earth very moist, there is 
little chance of settled weather till aft^r harvest, 
unless we should have dry continental winds, 
from an easterly or north-easterly point, to ab- 
sorb some of the daily exhaled vapour." The 
event fully accorded with the prediction on my 
journal ; for there were about seven dry cloudy 
days, with gentle easterly winds the beginning 
of July, which fortunately happened during the 
time the Wheat wasin bloom, in Worcestershire, 
and Herefordshire. The remaining part of the 
Summer was one continued scene of unsettled 
weather; if the Sun broke out occasionally for an 
hour or two together, it was soon obscured with 
clouds, cau&ing frequent thunder- showers, dr a 
dense vapourous atniosphere. 

In Worcester there was not, according to my 
observations, a single bright day, entirely de- 
void of cloud, from the 12th of April till the 
14th of September. Some seasons, when the 
hay harv'est is early *, the removal of an im- 

* And here it may be proper to suggest, that not only on 
this account is it advisable^ but as economy in the farmer 
to never haine up late 5 perhaps policy, both with res[)ect to 
land and cattle, would^ if the winter be mild^ forbid send* 
ing the cattle to field after Candlemas, The injury arising 
from treading the land is incalculable; the future scanty 
p]rop, and the breaking in upon the most interesting time^ 
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Inense exhaling surface of grass has an influence 
on the weather, particularly if a few bright days 
immediately succeed, as a check is then given 
to the latter- math ; and, during this interval, be- 
tween the hay and ror/f-harvest, we have fine 
weather for filling and ripening the grain. The 
produce, in such Cases, is generally abundant; 
but this was not the case last summer; the 
showery weather retarded the hay-making $ so 
that no interval occiirrcd between the Hay and 
Corn harvest. About the 21 st of August, the 
corn began universally to turn colour, the exha- 
lation gradually ceased, and when the conduct- 
ing surface was removed by housing the crops^ 
the accidental showers we had before experienced, 
became much less frequent ; the crop was 
mostly got in well ; all might have been secured 
in high perfection ; but many farmers were too 
hasty in clearing their fields, being fearful of 
the weather. 

The Barley in Worcestershire was much in- 
jured firom this circumstance ; fpr its damp state 
occasioned it to heat in the mow. Under this 
impression, it is generally considered that bark^, 
when advanced into that state called the rtd 

in afarmer*s calendar, the barvcftt, he will perhaps be able 
4o appreciate. Fastening the gates of pasture land early» k 
a sure game $ that of negleetiog or overlooking it, hazardous 
in the extreme* 
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V rotr/that is^ when the seeds assume a crimson ^o« 
Imr in the Unes^ which run down their outward 
sur&ce, it is fit to cut ; even while the stem is 
green : not considering that^ as a highly saccha* 
rine pJant, its juices ought to be more matured 
oh the plant than most farinaceous vegetables. 
Practical Agriculturists should impress this truth 
on their memories, ihat, after a showery Summer, 
the chances are five^ if not six, to one in favour 
of a dry harvest, on account of the enormous 
exhaling surface which is removed at that time. 
This theory will, if closely observed, be found, 
to agree with our experience in this G>untry, as 
I have remarked for many years past. 

England does not suffer from a wet harvest 
above once in six or seven years; and when 
even this . happens, it arises from some gener0l 
cause, not from local infiuence, and then our Con«- 
tinental neighbours experience the calamity, par* 
tially, if not equally with ourselves ; the last sea* 
son of this kind was in the yi^r 1799; ^^ Spring 
commenced in April, with frequent storms of 
snow ; May and June were remarkably coed and 
cloudy ; July and Ai^ust, even cold and wet ; 
the grain turned colour^ the weather seemed la* 
bouring to clear for the. first eleven days in Sep- 
tember» when the rain again commenced, and 
so continued till the winter frosts set in, which 
were very severe ; for, on the SOlh and 3 l^st of 
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^Deccmber, the thermometer was as low as tc» 
degrees. The process of vegetation was so 
much retarded, that the leaves of the Elm, in 
Worcestershire, did not fall till the middle of 
December, and many oaks even retained their 
foliage till the commencement of the severe 
frosts, at the close of the month ; the leaves at 
last seemed to have fallen iti consequence of the 
frosty and not owing to nature having effected 
her purpose; as the buds in the axilla of each 
leaf were very small, and not full and prominent^ 
as is usual after warmer and more genial Seasons* 
The first shoots also of these trees appeared ex* 
ceedingly weak in the following spring; the 
grain was itery deficient in quantity j and the 
quality was sti]l worse ; so that if it had not 
been for the exertions of Government promoting 
the import of grain, rice, and other provisions^ 
the Country must have experienced the horror$ 
of Famine ; as the succeeding harvest of 1 80O 
was unproductive; owing to a deficiency of 
stock plants, occasioned by the bad seed time in 
the previous Autumn: and, as we have before 
observed, to a practice scandalously common^ 
imperfect seed being' committed to the ground. 

If so unfavourable a season as that of 1799 
should again happen, would it not be prudent to 
sow two-years old wheat, rather than such as is 
imperfect, and liable to be unproductiy? ? Twoi^ 
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years old seed is frequehdy tmde use of m Mktno 
pnrts of Gloucestershire with great success ; and 
we find many vegetables more proltlic when 
raised from seed of more than one. year old, ad 
Cabbage, Brocoli, Melons^ &c ; ami it has been 
observed by eidperjenced men, that R^/pi and 
Turriip seed, xn such cases, is not so liable to 
suffer by the fly; but as such plants vegetate 
with less luxuriance, the practice might not be 
so eligible OK fcor 5oi/f ; although there is reason 
to concliidc, that wheat raised from two years*' 
cdd.seed,'on highlj-matmred kmdsy would in ge« 
ntral yield more: ni deficiency in luxuriance 
wxnild favour its eseape- from mildew, and it 
would exhale less; so that the ground, not bein^ 
so much deprived of its moisture, nor the At« 
mosphere so -much polluted by its exhalation, a 
greater number of plants per acre would be 
enabled to perfect their fructification, and the 
grain would, cateris paribus^ ripen, earlier. If 
it be objected^ that it would require more seed 
to be sown, as it will not tilhr^ as it is teroied^ 
so much as more lusAiriant plants. We answer^ 
such observations should be accuraiefy proved bj 
unexcepticnabie eKperimtnfs. England, from its 
insular situation, as we have observed before, is 
naturally more disposed to humidity than coun-* 
tries on the Continent, as all lateral currents of 
d;ir, except those, which proceed from an easterly 
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or north-easterly pointy bring with them an At- 
mosphere loaded with aqucous.particlcs. We 
ought^ therefore, to be particularly cautious 
how we increase this disposition by an injudi* 
cious cultivation of the soil ; for, upon an im* 
partial enquiry it will be found that we very 
rarely, if ever, suffer from great droughts, such 
as are sometimes experienced in Spain or For* 
tugaL 

That this country has been often on the verge 
of Famine, is evident from history, owing to a 
failure of our crops, but then it will be found to 
have arisen from a deficierfcy, not from a super- 
fluity of solar influence. I grant, should we at- 
tend to the idle murmurs of some practical agri- 
culturists, the weather is never rights — ^it is either 
too hot or too cold, too wet or too dry. If an 
English farmer observes his grass a little brown^ 
he instantly complains, without reflecting, that 
every blade which has vegetated under a warm 
Sun, contains a much larger proportion of nutri- 
ment, than that which has been raised in clouded 
and rainy weather. . I will a^k a practical grazier 
this question — ^Do not your beasts look washy 
and thin after a continuance of wet weather;, 
and when slaughtered in the Autumn, do they 
die so fat, or weigh so well ? It was an observa- 
tion of a very respectable landed proprietor in 
the County of Worcester, and who lately died. 



The State x>f the Atmaspherey &c. 22f 

at a very advanced age, .in answer to occasional . 
complaints of drought, preferred by his tenants : 
** Never fear; I have often^ known England suf- 
fer from too much cold and wet, but never from 
too much heat." That the country sometimes 
has suffered a temporary inconvenience from 
drought, I am wilh'ng to allow, but never to . 
such a degree as to occasion a scarcity of animal 
or vegetable produce ; butter, during such tem- . 
porary drought, sometimes advances in price, 
but this is not a^ necessary of life, and we can 
wiUingly submit to the inconvenience if the 
bread we arc to eat with it is but cheap. 

It is further true, some lands, whose sub- 
stratumi consists of a keen gravel, or other sili- 
cious earths, can bear but little sun, and be pro* 
ductive, owing to their impatience in retaining 
moisture, and as generally possessing* a very 
shallow stratum of carbonic vegetable mould. 
Lands of this description we frequently find to 
be most improperly managed ; for if they are si- 
tuated near to towns, they are, in the present 
rage for pasturage, generally laid down with pe« 
rennial grasses, though perhaps the upper stra- 
tum of vegetable mould does not exceed three 
or four inches in depth. Such land, so culti- 
vated, must burn in summer whenever the wea- 
ther is favourable to the greater part of the 
country. This kind of soil was called by our 
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ancestors rye-land ; and .this species of grain, with 
barley, was the principal prodiKe of Uoid ^ de« 
nominated. ThAse soils arc commonly not 
ploughed sufficiently deep; in general the 
plough does not penetrate more than four 
inches. This, shallow upper stratum, by tho 
frequent ploughiilg in of stubble^, and, with tho 
mse of lime and other manure, becomes a fine 
mould, which keeps the radical fibres of the 
plants too pear the surface ; \o that if there hap- 
pen ten or twelve days of dry weather in sum- 
mer, the moisture becomes nearly exhausted, 
and the cr(jps burn up or dwindle away. 
Such land should be ploughed miKh peeper 
than it usually is ; for although a portion of 
gravel will, by this means, be brought upon the 
surface, yet it will prove advantageous ; as the 
carbonic^ -vegetable mould will, by the same 
means, be placed at a lower depth, and induce 
the radical fibres to pcnetrat^ deeper in search 
of nutriment and moisture. 

When a gardener hires a piece of ground of 
this description, he immediately trenches it to ' 
the diepth of from sixteen to twenty-four inches, 
and finds his vegetable3 to endure a dry season 
60 much the. better. In this kind of/land j barley 
should always be sown early ^ perhaps never later 
than the adth of March; fpr although.it may 
turn yellow, if cold rain, sleet, or spow bappen 
\n April or May ; yet with the first returning 
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warmth, it will recover its healthy complexioii t 
the great danger of sowing early in this kind of* 
land is, the fear of weeds ; but this evil is more in 
idea than reality, and, if the grain is sowed 
thick, this inconvenience is generally avoided* 
The seed, too, should always be soaked cither in 
water, or, what is much better, the exudatioa 
from a dung heap, for forty-eight hours pre- 
viously to its being committed to the ground; 
a precaution that will insure its simultaneous ger-^ 
jnination, and consequently its ripening at the 
same time, which is an advantage^ of no small 
importance to the prosperity of the crop ; for it 
may almost invariably be concluded, thatif bar- 
ley comes up even^ that is regular, a good crop 
rriay be depended upon ; but if uneven, the re- 
verse. 

The subject treated of in this work will doubt-* 
less occasibn much diversity of opinion, particu* 
larly as many modern improvements, now puf* 
sued with such enthusiasm, are shewn indirectly 
to have an Unfavourable effect oft the industry 
and resources of the country; and when popular 
prejudices are first opposed, a host of adversaries 
commonly arise to attack the daring innovation* 
This has ever been the case with the most valu- 
able information, when offered to the consider- 
ation of the many ; it was the case with respect 
to the introducrion of inoculation for the small- 
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pox, and the recent attempt of Dr. Jenner for its 
extirpation by vaccination : with many- other 
useful discoveries. The advancement of know- 
ledge is certainly promoted by this circumstance ; 
the reluctance which men shew to adept new 
opinions till they have borne the test of expe- 
rience, is certainly very laudable and proper ; 
for if Society were to adopt as truths the sugges- 
tions of every physical enquirer, knowledge 
would become retrograde, instead of gradually 
advancing towards perfection. Ihe Author 
sincerely hopes that those who may be disposed 
to doubt the truth of his Theory, will suspend 
their judgment, till a candid enquiry may have 
been instituted for its investigation. Whatever 
opposition the doctrine may meet with at first, 
he has little doubt but at some future period, 
when the prejudices of men are removed, that 
the good sense of the English nation (the first to 
apply and adopt useful discoveries) will induce 
them strenuously to devote their attention to a 
subject, which oflfers such a field of useful en«» 
quiry ; and which promises, when attended to, an 
extension of national wealth, prosperity, 'and in- 
dependence. 

The question respecting the local influence of 
aqueous and vegetable surface on the Atmos- 
phere of a country, cannot be decided by merC' 
argimcntation ; hut future experience will &hew. 
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whether, or not the suggestions here adduced are 
£cn3nded on fact. The evil is already great, and 
alarmingly increasing; more land is still annually 
laid down for pasturage ; the fences and trees, 
planted in the more recent inclosures, are yet in 
their infancy ; the soil is not yet in a sufficient 
state of tilth to yield very luxuriant crops; all the 
canals asnd wet docks^ now making, are not yet 
filled with water ; nor have the latest plantations 
assumed the appearance of forests. Unless the 
annual £^11 of timber should overbalance^ by a 
reduction of vegetable surface, these various 
sources of aqueous exhalation, (which, if pracr 
ticable, appears ^nlil^ely to happen) we may 
expect our Springs and Summers to be still more 
un&vourable to vegetation than they at present 
are; spring frostSyhlue mists, and blights, will 
become a more just cause of general and 
frequent complaint ; and, in Summer, we shall 
oftener have occasbn to lament the effects of 
cold wet weather ; mildews and rust in the in- 
dosed vale countries ; late harvests in general, 
and disappointments in the produce both of 
corn and fruits. From the middle of April rill 
the removal of the corn at harvest, we must, on 
the average of our seasons, expect the weather to 
be very unsettled and unseasonable; in the ear- 
lier part of this period, we shall have more fre- 
quent frosts^ with chilling rains ; and, in the lat- 
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t^f f>art, Tt^Pt thunder storms, accompanied bf 
i dose humid vapourous Atmosphere* All the 
8()anges hitherto made in agriculture have pro- 
duced afi at^deriUil ^tct on the Atwos^here. 
Nothing has ytt been done with adSi-^r view of 
improving the Climate; ihdeed it is much to be 
lamented that the greatier number of wbatar^ 
balled vast improvements, hav^, ibr the last 
thirty years, hikd an unfaveutablt kiueiice on 
the Seasons; the widening of torqpike roads, and 
4raining of mora^sf ai^d 'feiSKS> are the biiiy mo* 
iern improvements which have a real tendenc^r 
to produce warm salutary weather in Spring and 
Summer. But these are completely counter- 
acted by inclosures and icanals; thelattor^ per« 
haps, preseat an aqueoias surface to the Sun and< 
Air of greater extent than all the swamps and mo- 
rasses that ever existed in the most rude zx\A ua^ 
cultivated state of the Island. Much has beea 
said on the advantage of inclodures, in promot- 
ing warmth and shelter, and, with, regard to Pas- 
turage^ they may perhaps be advantageous for 
screening cattle from strong currents of air, and 
producing earlier crops; but if the quantity of 
vapour exhaled from these fences, is greater than 
it would be from the same space of cropped 
grouad devoid of them, it is indirectly disad- 
vantageous to the production of early^ crops; as- 
it occasions more cloudy and consequently. 
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thickens the screen, or medium between the sur- 
fece and the Sun^, and thus retards t'e progress 
of vegetation* High fences arc undoubtedly in- 
jttribus to Corn lands, particularly if the inclo- 
sures arte small ; or, in the latter stages of the 
growth of wheat, and during 'its filling and ripen- 
ing, if the weather is humid, the fences prevent 
t})e proper ventilation, and consequently favour 
the rwj/and mildew. 

I particularly remarked the progress of the 
fHildew on the wheat in Worcestershire, in the 
last season, 1803; it did not appear in the 
neighbourhood, where my observations were 
xhade, till the first week in August, and then 
principally in the smaller inclosures ; particularly 
wjiere there were many trees in the hedge-rows. 
The larger fields, which lay well for ventilation, 
escaped altogether, except in those parts of the 
field w|iere the grain was beaten down by the 
rain. The variety, called Lammas, suffered 
most ; the cone wheat, having a larger surface ex- 
posed to air, from the circumstance of its growl- 
ing higher, its not being so liable to be beaten 
down, and, from its ear, possessing an awn, or 
beard, which extends the perspiring surface; was 
etiabled to escape the inconvenience suffered by 
the other. Accordingly, as might hare been 
expected, the cone wheat yielded better than the 
Lammas: of several fields of the latter, which * 
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suffered from mildew^ I took an opportunity 
enquiring the yielding result^ and found it 
' amounted to only eighteen bushels per acre^ 
(bwtg only nine fot^ one) and the grains were 
many of them light and shrivelled. In conse- 
quence of these partial failures, the crop, taking 
the County together, fell much below the usual 
average produce ; which occasioned the price 
to be advanced higher than in those Counties 
where ^he inclosures were larger^ and the grain 
yielded better, as in Norfolk and the more open 
parts of Oxford, Berks, an^ Wilts. The mildew 
was not so. universal this Year, 1805, as it is in^ 
some Seasons, owing to the rains coming in 
storms, attended with southerly or westerly 
vvinds, which, drying the leaves and stalks once 
or twice in the course of the day, much retarded 
the progress of this disease. It may be observed, 
too, that the mildew is always worse when the 
rains in July and the beginning of August, are 
attended with a^ close calr^ atmosphere. In ad- 
dition to the disease of miWew, which lofty 
fences occasion in small inclosures, and thus de- 
}>rive the Country, five seasons out of seven, of 
many thousand quarters of grain, they produce 
another inconvenience, that of exhausting the 
soil of its moisture i whenever a drought sets in, 
owing to the quantity absorbed by the roots of 
su^h fences. Evaporation, even in our wetsuni- 
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mers^ is greater than the depositioo of water by 
rains ; and as the vegetable surface of the Island 
is now so vastly extended^ the land^ in dry wea* 
ther, is rapidly exhausted of its moisture ; so that 
generally in Autumn we find a universal com- 
plaint of the lowness of our ponds, and the 
failure in our springs. Many who may not have 
the means or the inclination to examine the mat* 
teron an extensive scale, in our fields and planta-- 
tions, may ascertain the fact, by observing how 
quickly some Species of Geraniums, Asters, and 
other plants in the Green- house, part with their 
water, and the almost daily supply necessary to 
preserve them in a state of health. Qmere — 
Might it not be advisable to meet this difficultj^ 
which in many countries is a very serious evil at 
this season, to adopt the Eastern mode of wells 
for watering our, cattle, instead of open ponds? 
In the one case, evaporation could be but trifling; 
in the other, it is immense. One sunk, for this 
purpose, at the corner of -a field, would, where 
the land was ^eld by one occupant, or where 
the different occupiers might agree, serve th^ 
purposes of four. Even the advocates for inclos- 
ing' admit this circumstance, and acknowledge 
that. the crops so situated burn first. — (See Prac- 
tical Agriculture, by Dr, Dicison, page 108, and 
Middle t on* s View of the Agriculture of the County 
of Middlesex.) 
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If shelter from winds were so absolutely ne-*' 
cessary as some people suppose, how is it, that 
the farmers in Norfolk commonly obtain such 
enviable crops ? The inclosures there are solargp, 
that the middle of the fields cannot be much 
benefited by their shelter; and that County is 
fully exposed to the Siberian zvindsy which so 
frequently visit us in the spring of the year. 
However, it must be allowed, if fences are pro- 
perly managed, and judicious vegetables arc se- 
lected for making them, that they are, or rather 
may be made, advantageous to the Agriculture 
of this Country ; for these boundaries rendet 
each farmer independant of his neighbour, and 
save much labour in attending cattle, which 
would otherwise be Idst. When men begin to 
be convinced of the propriety of attending to the 
local influence of vegetable and aqueous surface 
on our Climate, and reflect well on its produc- 
tions, it will form a new Mra in the annals of 
Agriculture ; and till this desirable event shall 
take place, the following suggestions are can- 
didly offered to those, who may be disposed to 
apply their skill, industry, and resources to this 
great undertaking :-— First ^ a judkibus selection of 
vegetables for fonning fenees ; secondly^ a more 
economical method of feeding horses^ so as to lessen 
the demand for hay, and^ by this meaiis, reduce the 
proportion of pasturage ; and^ thirdly y to use greater 
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precaution in the choice of trees, and methods of 
mahng arboreous flantaiions ; and, finally, to re- 
mote all unnecessary exhaling surface, such as old 
pollard trees, stt>oh of alder, or willow, atid weeds 
, in the banks of hedges ; which are allowed to paU 
lute the atmosphere for no u$eful purpose what* 
fiver. 
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CHAPTER XI. 

Attention to Fences — A reduction of them, and 
planting such Vegetahles for the Purpose as 
evaporate little — France and other Countries 
prohahly owe much of their serene Atmosphere 
Jo this, among many other Causes , &c. 



JN O fences should, on any account, be per- 
mitted to grow higher than about four feet and 
a half, except such as surround our gardens or 
plantations ; and then only for the purpose of 
breaking the force of the winds, or for the secu-^ 
rity of our property. By reducing the height 
and breadth of the fences in the open country, 
we shall avoid many disadvantages. We often 
do great injury to our gardens by fences and 
plantations^ made with a view of warmth and 
shelter; for, when we have much sun, accom- 
panied by little wind, a calm is by this means 
produced, which increases the heat, and conse- 
quently the capacity of the air for moisture ; as 
is very visible by a Hygroiheter, kept in such 
places. In the beginning of May, (this year 
I8O6) the Acari miserably infested the Goose- 
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htrrj trees in gardens thus shut up and exposed 
to moisture; while those exposed to greater 
ventilation, escaped this evil ; so that it is evi- 
dent that high fences and trees tend, under dif- 
ferent circumstances, to produce atmospheric 
, extremes — ^aridity, when the air is dry ; and hu- 
midity, when it is wet and damp. The exhaling 
surface, exposed to the air, being dimimshcd, 
less vapour will be given out to the Atmosphere^ 
and that arising from our luxuriant crops will 
not, in windy weather, be so much deprived of 
its Electricity, by passing through the intersricct 
of the tall fences. The hawthorn shrub j Crate- 
gus oxyacantha, is the vegetable most com- 
monly used for forming fences in England ; this 
shrub protrudes its vernal foliage very early ixk 
the Season ; the leaves frequently are fully ex- 
panded as early as the first week in April ; and 
most commonly so before the end of the month* 
This eariy protrusion of its vernal foliage, hap- 
pening at a time when the Sun*s elevation is in- 
sufficient to heat the Atmosphere to any consi- 
derable degree, is very injurious, as it contri- 
butes, with the highly-manured pastures, to ge- 
nerate a vapourous Atmosphere, which becomes 
condensed or congealed by tlie cold air in the 
regions over our heads ; and which, in storms, re- 
turns to the Earth in the state of snow, haii or 
fleet, or cold rains. These accidental, chilling 
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stormy whichiisippcn so' frequently in AptHani 
-May, arc so far from eontributing to the health 
aihd vigour of vegetation, ' that they produce an 
opposite effect ; turning the grain yellow, check* 
ihg the growth of grass, cutting off onr fruits, 
and di$jappointing our growing hopes. By con^»- 
siderjng snow, hail, and cold rains as injurious^ 
tiie Author does not mean* to include all irriga-^ 
tion ; the rains,, accompanied with warmth from 
a sout^erjy or u^esterly point, are in fiict every 
tbibg, ^baf we can wish for at this season for pro* 
IBflittng fertility ; sucU nrehig ui/i life^ and never 
turn our grain yellow, or destroy our fruit ; but 
give additional health and vigour ; these rains 
are not caused by the vapours of our own Island, 
but are evidently brought in from the Sea, and 
generally preceded by a fall of the Barometer; 
These fences also, if the Month of May is wet, 
yield sustenance to a host of Gaterpillars, which 
turn to Butterflies, lay their eggs, and their larva 
come out again in the Autun^n to commit greater 
depredations on our winter crops of tetradyna* 
meoufi vegetables, as Turnips, Rape, Savoys, and 
numerous others, useful t^ man and beast. The 
breed of sparrows, and other small birds, is like* 
wise much' encouraged by these fences ; the 
quantity of Grain annually destroyed by these 
winged miscreants,in the vale counties, is enorm- 
ous; parochial officers were formerly used to 



4^<^iMwafd fer^he^ftfl^Qctton of sparrows ; but 
Xf Ute they iiave ^b^n jdlowed to increase m 
Mudi as M becoijie a -serious nuisance : k h«l 
been ^bought by some persons that the breed of 
ihese bkds should be encouraged for this reason^ 
that 4hey destroy so many Insects, and thus ren* 
der to us ample service fprtbe small quantity of 
grain they may at other timea eat. That they 
destroy vast numbers of caterpillars is certain % 
aSy in the Spring of the year^ we observe them 
very active in piclung tip and eating the Insects 
6019 the cuiied leaves of the apple; buttho 
supply from tiie hawthcum fences, in a wet 
Spring, is so abundant, that the quantity de* 
Touredby $paitOws is of no avail: the first foliage 
of the apple being stiil materially injured every 
Season. l?h^ it would be sound policy to lessen 
die number of sparrows there cannot be a doubt, 
as we 'Should annually save many thousand 
bushels Qf grain from these wily depredators ; yet 
an-jmHrs ^xiirpaHM would perhaps be wrong; aa 
they were doubtless created for some useful pur-- 
pose : humanity in excess may defeat the kind 
intentions of the Creator. 

The hawthorn makes gn admirable fence, 
Wfere it not for the reasons assigned, and if these 
were not formidable, perhaps it would be as de<* 
sirable a shrub for forming fences as any we pos' 
sess* Amongsi^ various indigenous vegetabiei 
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found in this Island. None perhaps holds out s<v 
many advantages for forming a secure and truly 
valuable fence as the Ilex aquifolium, comn[K>n 
holly ; it is a hardy tree, enduring equally the 
heat of Summer and cold of Winter, and will 
grow in almost every situation, except fen or 
morass : it is an evergreen, and therefore well 
calculated for sheltering qattle in severe weather. 
Notwithstanding it retains its leaves throughout 
the Year, it scarcely exhales at all in Winter; so 
that we need not fear its exhalation contributing 
to form cloud at this Season ; its vernal foliage is 
not protruded till late in the Spring, the new. 
leaves rarely beginning to appear till towards the 
end of May, and are seldom fully expanded till 
the middle of June *. The proportionate exha- 
lation of the hawthorn and the holly are as nine 
to one. Supposing, then, both fences to expose 
the same quantity of surface to the Sun and air, 

* The newly-expanded leaves oq all trees and vegetables, 
both deciduous and evei^reen, exhale most moisture when 
jroung 3 the leaf gradually loses its activity as it b^comes- 
older, having then effected its purpose 5 which is the rea- 
son tliat, in North America^ England, and all countries that 
possess numerous trees or hedges the climate is' more set- 
tied and dry in the Autumn than in the Spring and Summer. 
In the northern provinces of China they reckon on expe^ 
riencing settled weather in Autumn with such certainty, 
that they do not house their grain, but thra«h it in the open 
fields, previous to the setting in of winter rains.— r«rf. Bar^ 
rcnv'sTravek, ♦ ' 
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the hawthorn would, in Spring and Summer, ex- 
hale nine times as much as the holly; so that 
ihe universal substitution of this last vegetable 
for a fence would be adequate to the annihila- 
tion of nine parts out of ten of all the fences io 
England. It is armed with prickles, particularly 
if kept low as a shrub. (Phjtologia^ p. 35) ; 
but the leaves cease to be armed with this de- 
fence if allowed to grow up as a tree;^ so that na^- 
tur^ seems to have given it this peculiar organiza- 
tion, to enable it to protect itself from the depre- 
dations of cattle, which gives it a decided prefer- 
ence, as a fence, to numerous others, apparency 
us eligible. Another circumstance, too, should 
not bd left unnoticed ; which is, that it affords 
nutriment to sheep and cattle if cropped in se- 
vere winters, when other -fodder is scarce. — 
(Pennant's Tour, IJTS^p. 32. J Every farm pos- 
sessing fences of this description, would there- 
fore have a constant succedaneum, in case of 
a scarcity of fodder-; as the fences, when arrived 
at the requisite height, might occasionally be 
cropped fpi^ such purposes, without any injury ; 
so that the land, now occupied with hedges, 
would not be wholly lost, as at presMt is the 
case. The appearance of this beautiful ever- 
green tP'the eye, is some recommendation, par- 
ticularly in the Winter ; wheit the Sun shines on 
its finely-pblished leaves : it would giv-e a cheer- 
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ful appearance to the country^ -at a mdMn of the 
year when our fiidds look %o dreoiyj^ cbteedi^f^ 
and void ; that time 

*^ Dread Winter tpreadi hisfatett gloMn^ 

And reigas tmueodous o*ervthe conquered Ymtiy 

Hoy ^^d ^^ vegetable Kingdom lies ! 

■ ■ I Horror wide extends 

Her desolate dom^ln^ cheerleds^ atid v6id 

Of every Ufe> t^t from tile iswPf'mgtAM 

FUes censobiiB aouthiiirai'd." 

^ Thoh tov's WiNxsa. 

A writer in that ^xcdUeot work, the^ Spectator 
of Addtsod^ makes the following <obdervadoM v: 
'^ I find that, in the discourse which I ^keiof 
at the beginnii^ of my letter^ you are a^att 
/illing an EngUsh garden with evergreeiis ; and 
indeed I am so. far of your o^ioa^ that I c«|i 
i>y no means think the verdure of an eteigveea 
comparable to that which shoots out anauaiiy^ 
and clothes our tr^s in the summer reason. 
But I have often wofidered that those, wjlo itrfe 
like myself, and love to live in jgarden^^ hmc 
never thought of Contriving a Winter giudea 
which woi:dd consist of such treefr only as nei«r 
cast tbeir leaves. We have very often little 
gleams fi£ sunshine and fair weather m the tsaiiK 
uncomfortable parts of the Year, and have Ae*. 
quently several days in November and Janowy 
that are as agreeable as any in the finest mcHttbs^ 
at such times, therefore, I think, thcrccottld mot 



1m « greater picastsre idian ta walk in such a 
Wifiter gpafdefi as I have proposed. In the Suoh 
mer seasoo the whole country blooms, and ts a 
kind of gardra, for irhich reason we are |iot io 
icnfible of those beauties that, at this time, may 
\m Q\rtvf where met with ; but when Nature is 
m her desolation, and presents i^s with nothing 
but Ueak and barren prospects, there is sdme^ 
thing un^eakably cheerful in a spot of ground 
whdck is Covered with trees that smile amidst aH 
the rigour of winter, and give us a view of the 
>iK>^ gay season, in the midst of chat which is 
the most dead and melancholy. I have so far 
indulged myself in tjnis thought that I have set 
apart a whole acre of groimd for the executing 
of it; the walls are covered wjth ivy instead c^ 
vines ; the laurel, the hom-beam, and the holly> 
with many other trees and plants of the same 
nature, grow so thick in it, that you cannot 
inu^ne a moit lively scene ; the glowing red* 
ness of the berries with which they are hung at 
thik time, vies with the verdure of their leaves^ 
and are apt to inspire the heart of the beholder 
with that vernal delight, which you have some- 
where taken notice of in your fonner papers, it 
is very pleasant, at the same time, to see the se<^ 
vend kinds of birds retiring into this litde green 
spot, and enjoying themselves aoKing the 
branches."— /^i^. I^cfator, No, A71. Inenu^ 
merating the advantages:derivable from the usa 
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of this vegetable as a fenee, it should not be 
forgotten also, that it does not yield sustenance 
either to the Afhis or Caterpillar; and, as far as 
my observations have extended, is not liable to 
be attacked by any kind of destructive Insect. 
Dr. Darwin remarks, that it afFords much pro- 
vender to the deer and cattle in Needwood 
forest during severe seasons of frost and snow ; 
and thinks, in times of great scarcity, that an 
esculent food might be obtained for the use bf 
the human species, by a preparation of the celu- 
lar substance contained in the inner bark. — 
(Phytologia, sec. 17. 33.^ # 

To those \#ho may- be apprehensive that, as it 
is an evergreen, it might contribute to vaporize 
the atmosphere in Winter, I would recommend 
an attention to the great length of time it will 
continue exposed to the external air at this sea« 
son without fading, which shews how very tena- 
cious it is of moisture. From experiments, its 
exhalation appears to be very small at this Sea- 
son, and the ground, from having been drenched 
with rain, presents such an evaporating surface^ 
that the addition of our holly fences would be 
too inconsiderable to take into the account. The 
greatest objection to the lise of it, as a fence, is 
ike slowness of its growth in its early state ; but if 
the plants arc six inches high, when planted, 
they may, by proper attention, be raised to th# 
height of four or five ffet in t?n y^ais ; when 
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they have taken root^ they will grow from six to 
mne inches in one Summer^ and sometimesmore. 
The best time of the Year for planting this vege- 
table, is at the end of April, or beginning of 
May '; if the plants are removed earlier, or in 
the end of Autumn, the greater part of them will 
die, as I found by experience three Years ago, * 
when I lined a garden hedge with plants of this 
dicscription ; but the plants with which I filled 
up th^ vacancies, at the e^d of April, all suCr 
^e,eded. Various experiments should be made 
to discover the best and most expeditious way 
of propagating AcJly ; it will grow from layers, 
and it should be tried from cuttings, planted at 
the end of April, or beginnings of May, in a 
shaded situation : the seed, like the hawthorn^ 
does not vegetate till the second year. 

The influence of hawthorn fences on the Glir 
mate in this country in the Spring, may,- to 
many persons, appear trifling, and be thought 
too inconsiderable to have any material efl^Hsct on 
the atmosphere; but I am persuaded that every 
reflecting mind will be convinced they must 
produce a considerable influence. Suppose all 
the fences in England to be collected into one 
forest of underwood, what an inconceivable ex- 
tent pf mrface they would Cover; then imaging 
such a forest in fiill foliage the flrst week in 
May, as is commonly the case-*-what a quan- 
tity pf vapour mi|st arise; from these new, and 
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autberoas kavei. Buir if ve w6dd pibf^tily 
Judge of the effects^ we mx&t roake a coioQpavaon 
with our native forests «t thisSeasoti; sacbas 
the new fbrc^t^ Hant&; that of Dean, in Gloucesu 
tershire; or Needwood^ in Nottaiighamshii€ ; 
here we shall find the retnal foliage of om ia^* 
digenous trees; as the oak, beech,- asii^ 4iifd 
pine, all silent and wra^ up in* their mnter buds^; 
as if aware^ by fatal expcrieiice> of die tr^aekerjr 
of theCHmate, tbey ave cautioiu of eicpo^ing 
their viviparous progmj to the casoaides- of i^i^ 
early part of the Season "^^^ 

There is great reason to ttiihk^ thar» notwith- 
atainding the Qimate of Prance is so mii<^h e^ 
tolled, if the northern parts werb divided by 
qioicfc fences with tites in the bedge-i^ws, and 
the same ppoportioa of pasturage-; Oitti* atnuos^ 
Inhere woidd. be as clouded and unsettled in the 
early part of the smnmcf, as ours. J^eisMs^wIlt^ 
bftve resided ai Doaay, Valenciennes and otb^t 
places within one hundred miles of the coostv 
describe the Clifoaite as settkdduring. Spring aild 
Summer, andtbe sky frequently wit^ut< a cb^ud 
ibr several weeks* togeifher, m6 that the eorn is 
abundant,, although the landbas moch les9 al^i^ 
fieial aid from adanures than knds^ in jgngfend; 
yet the neighbourhood of some ot tbete to^ras 

• Seeds arc the oviparooli progeny of vegetables j buds tha 
viYipafour— i^rf. PH^tdlogiu; 
. 5 ' 
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M iS^tifSSit the coast » many tttuations in tke 
emtral Counties of England, and, with a we$a 
ierly wind, they mast be a^ liable to: a rapobtw 
tiiiG^ atmosphere ivom the English channel amd 
Atlantic Ocean aa we are. 

Revering; xh)t effects of a cold tivpoorous 
itmbsphere, f receit^ed thii3 desimble inteUigeoctf 
Stom ^French emigrant Priest» who resided, pre«^ 
Tiously to the passing of the decree against the 
Clergy, at Rotien, in Normandy. In answer t^ 
niy enquiries respecting the weather> bligbt^ 
&c. in that country, he informed mie the ease 
Mnd wa^ always, in the Spring, attended with a 
bright clear sky; and that if this wind happened 
during the bloom of the apple treefi, they had 
ZA abundant crop of fruit ; bmt if a wind ftoM 
^e fnorih-wesi happened, during this period, it 
mvariably occasioned a bl4ght, which was alwayf 
attended with a yapourouis atnfiosphefe ; and 
never foiled, if it continued bu« a few days, ef^ 
fcctually te^ destroy every hope lespeaing th<? 
future crop. I thought this circumstance, so 
strongly connected with my view of the effect* 
produced by our vapourous atmosphere, that I 
did not fee) satisfied at first ad to its siccufacy. 
} questioned this Gentleman further, lest he 
might have forgotten the^pcnnt of the compass, 
and that it might be a north or narth-eMSt wind, 
m^hieh occasioned this injury to the fruit trees, 



250 Plant ing mch Vegetables for fences 

and I received for answer, that " these winds 
were cold in Normandy, but did not produce 
the blight : and that it was the execralfle English 
wind that did ^11 the injury^ which came across 
the channel to Rouen, from the Isle of Wight. 
' By examining an accurate chart, we shall find 
this stream of air must pass over all the western 
half of our Idaiids ; and the vapourous atmos^ 
phere, raised from our highly-manured pastures, 
hedges, and other vernal crops, is thus wafted to 
our neighbours, and produces the same lament- 
able effects on their fruit trees as we so com- 
monly ejtpericnce in our own. According to 
Dr. Smollett, who resided about forty years ago 
in France, the mode of intersecting their culti- 
vated fields with hedges, after the English Ja- 
shioUi. was beginning in some places to be 
adopted ; but it does not appear, from the pub* 
Kcations of more recent travellers, that this 
fencing system has made any considerable pro- 
gress. Mr. Holcroft, in his Tour from Ham- 
burgh through Holland and the Netherlands to 
Paris, notices still the Harlequin appearance of 
landscape, in a French cultivated coijntry, where 
he tells us there ar/s no hedges; so that vast 

' crops meet the eye without any division,, except 
the chequered variatiqn of colours. Here va- 

- riqus compartments of crimson saint-foin, blue 
fjA%^ yellpw radish, green barley, and the browq 
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vineyard^ form a ludicrous Salmagundi.. The 
land, he observes, lost in hedges and ditches ia 
England, is immense ; but the labour saved in 
watching cattle, is probably more than equi- 
valent; the ditches serve as drains^ and the 
hedges help to increase the supply of fuel. To 
the last observation might, with propriety, have 
been added ; but alas ! what a vapourous veil do 
these hedges contribute to form ; and thus, in 
part, to deprive the Country of two of its greatest 
blessings— <*/iff£/ and warmth l-^i France and 
the surrounding Countries were cultivated to the 
extent of surface, and, in the same way, divided 
by fences' and trees as England, there is great 
reason to believe that, notwithstanding their con* 
tinental situation, their fruit seasons would be 
4:ome f^s precarious as oars. 
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CHAPTER XII. 

I » 

Sxiant of Pasturage from the increasing AdvarUA 
of Lahour-^High TaxeSi-^And the tnfiuence af 
Tjthesy&c. 
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In jrdditi(jn W the grtrat dtetnairf fbf hsift& 
irerpply fodd <bf onr hones*, othef chmmstanccs 
fikewrse tent! t6r encourage pastttrage, and redace 
tillage. Taxes, labcfcrr, and tytht$, all (but par- 
tietdarfy tythts) bear mtich heavier on the pro- 
dfnctsf of arssme than on grain ng tand, and con- 
sequently operate as a bointty tipon pasturs^ ; 
the increased prices of all the necessaries of life, 
the result of extraordinary Taxation, gave rise to 
the evil, The late American revolution was the 
cause of its commencement, and the dreadful 
struggle in which England has since been in-> 
volved, in consequence of the unparalleled, and 
I may say, unexampled events which have fol- 
lowed the French revolution, have increased it* 
Taking the average of the last seven years, wc 
find, that the necessaries of life are double what 
they were thirty years ago; consequently the 
Clergy, and Lay proprietors of tytheS, have been 
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dbligM to rmo th«ir xlcciflwl rente, to MftUe 
tbeifTeepcctive incomes to mcjrt tbeadvaoced 
piice of istofviaiotia luid inciieastd cKpeflditurc* 
But in jmticc to the Ckrgy, it must be jac^ 
Itiio^kdged^ tb^ tb^ do not ^xstct «o ttgoromlf 
wbgtjfi justly di^ to them, s^ the k^pfy^iefcn; 
j^id in man]r;paf}shcs a veiy considerable poitioa 
{if tb^ iliuid is annually laid down and turned 
lato^perpianent pasturage, because tbe occufHcr 
can v[\9kt a better bargain with tbe Clergyman 
j^ian witb the Squire ; should be be possessed of 
the arable w Great tytbes. Grass being a apoo^ 
tamous crop, and iiequiiing less art and industry 
to^use it thaagmin, in a .measure occasions this 
unequal ^yressure of ty tfaes ; aa, in on^ case> a 
tentbofthe produce is taken, and, in the other, a 
tenth, munt jonly of producebut likewise of tb ecapL- 
lilaod industry employ^ed: and, if tbe very hi^ 
f45ice%iif giain for tbe last seven years bad not 
Mnptedtttany^U to; hold the plough, a much 
larger portion of land would have been laid 
downitso grass than already has beei^. Should 
any person propose a fair and equitable scfaeoie 
for jedeeming tythes, and for satisfying those eii^ 
titled to them, so as to raise a secure income, 
which might keep pace with the future ad* 
vances on produce, and realize the plan ; h^ 
would do more for our agricultural improvement 
than has i>6en ef&cted by all the encouvage- 
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ments for a century past. All who are well dis-*- 
posed to the constitution in Church and State^ 
cannot wish to injure the established Clergy; the 
income of the greater part, being barely ade- 
quate to procure the necessaries of life; and far 
from sufficient to maintain tbejn in the respect- 
able station they ought to hold in Society. • The 
combination of circumstances which has reduced 
the proportion of tillage to that of pasturage, is 
already a very serious evil, and, if not remedied, 
will eventually become a national calamity ; as a 
portion of the wealth of the Country has an- 
nually been conveyed, for the last thirty years, 
to Foreign Nations, to purchase a necessary 
supply of grain. The import of grain, oat- 
meal, and flour, into Great Britain, from 1 7S9 
to 1793, including five years, amounted 'to 
jf .5,066,847 ; in the year 1793, the nation 
paid the enormous sum of ^.1,4 10,3^23 for 
grain, oatmeal, ancl flour imported ; in the samt 
year, that is from the 5th of January, 1793, to 
5th of January, 1 794, there was exported (F 
conclude for the. use of our Colonies and Garri- 
sons) grain, wheat, and jBour ^.79,772 7^. id. 

Imported i^. 1,4 10,323 . 

79,772 



jg*. 1,330,551 



Great Britain, therefore, paid to Foreign iiations, 
6 
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in the year 1793, for grain alid<flour, one million 
three hundred and thirty thousand' five hundred 
and fifty-one founds ^ in addition to the quantity 
raised in the Island for supporting the Population. 
That Yeat, liotwithstanding this great importa- 
tion, the Country experienced a great scarcity of 
bread corn, after the harvest of 1795, in conse- 
quence of the unusual cold winter of 1 794, and 
the cold spring which preceded this harvest ; 
the average of thirty-two parishes in Cornwall 
and Devon, yielded only thirteen bushels, and 
tV of .wheat per acre, and, taking off two bushels 
for seed, inade the acre of land only to yield 54. 
for one. — f^td. Sir John Call, Bart, in Youngs 
Annals of Agriculture* To remedy this increas- 
ing deficiency, and* furnish food for an increased 
Population, a great quantity of waste land has 
been inclosed ahd cultivated y perhaps it might 
have been better, in a national point of viejw, as 
well as for the Climate, if these lands had re- 
mained as common fields ; thty must then have 
continued principally in an arable state. The 
Author of Phytologia has made some very judi- 
cious remarks on the comparative advantages of 
pasturage ' and tillage ; he says, " As pasturage 
requires fewer hands in the management of it, 
and less art and attention to conduct it than 
agriculture ; and as its products in flesh, butter, 
andcbecsCj take a higher comparative price at 
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^aarfcct, an4 ajtr^iQlfca of greater l^iurythlMI 
^b^ -products Qf zrM^ kncj in. corn.; ^t mt^f 
iimcXxj^^ that pasturage will {prevail, in all \vkr 
filosed provinces, ^v.^ agriculiurcr. And .as per- 
haps tenfold the numb^ of mankind can he 
ftuppoFt^ by the icprn produced on an hundred 
aoresofland^ thanon the^nin^al food which can 
j>efai&ed from it, it fqllaws that^n inclosed pro^ 
T^nce will a^ord sustenance to a much smaller 
Population ; and as the number pf inhabitants o£ 
f( country depends oa ^he ^aise with which pa- 
rents can procure siistenanGe ios ^rheir families^ 
0)arnages will become ;fewer^ and the peopk dc^ 
crease, when ^n arable cc^ntry is. con verted into 
pasturage. One very ittiportani: ^nsequence 
of any Country producix3^ ^ gf crater quantity of 
corn than it con suQ^s, and thence exporting it 
to foreign nations, even hy^mean^ ofa bounty^ 
consists in its certainty of. preyenrtii^famine,:lhc 
most dreadful of human <:alanii ties: a^, ixx-^fi^m 
of scsurcity, the stream of ^ exportation can h^ 
stopped, and produce an ample supply . by <ita 
stagnation at home. Hence, when a great part 
of any tract of Country becomes empk^ed itk 
pasturage, instead of agriculture, , the Inhabitanta 
will become consumei^ of flesh instead of con-^ 
sumers of grain ; and will consequently decreaft^ 
in number from the want of sufficient sostenanoe t 
besides^ persons employed in agri^jilture are: more 
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active and robust than the people of pasturage, 
and more ingenious in the invention of machines 
necessary for the more artful cultivation of the 
soil, as well as more numerous ; they will con- 
sequently become superior to them in arms and 
arts, and may, in process of timfe, conquer them. 
In many villages where much arable lands have 
been lately inclosed, the numbers of labouring 
people have quickly been much diminished, 
both by the scarcity of food, and want of cmr 
jdoyrnent." — Phytologia. 

** Worse fares the land^ to basfning ills a prey, 
** Where wealth accumulates, but men decay ; 
*' Princes, or Lords, may flourish, or may fade, 
. '' A breath can make them, as a breath has made, 
^' But a bold peasantry, their country's sword, 
'* When once destroyed can never be restored/' 

Goldsmith's Deserted Village , altered by Darwin, 

At present, however, we need not have any 
apprehensions of the population thus rapidly de- 
clining; the results of the late parliamentary 
census, for numbering the people, having satis- 
factorily proved that our Population is increas- 
ing; but there is reason to suppose this increase 
is caused by the prosperity of our manufactures 
and commerce, more than from an extension of 
agriculture; men are able to obtain higher 
^ages in manufactories than when employed in 
husbandry, consequently this enables them to 
marry jswid support families. But in the close 

S 
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Con^ncd manufactories in large towns, they jTffe 
tiot so healthy, and many more children die t aft 
otherwise would do if bred in the country ; and, 
if they are reared, are never so strong as those 
occupied in the labours of the field ; succeeding 
gederatidns will become more puny, and the vi- 
gour of our defensive force consequently become 
diminished. I need not ask ^ military man 
from which class of Society he prefers taking a 
Soldier — whether an athletic country peasant, 
carrying in his countenance the look of health, 
or the pale-faced artisan, who has been bred up 
in the midst of a crowded City ? The question 
admits nod o£ two Opinions, the preference bekig 
universally given to the forrtycr. Every itt«ans, 
therefore, should be adopted that has a tendency 
to discourage pasturage, and to increase the im* 
portant system of tillage. We shalj then ex- 
tend our National resources, both of wealth and 
men, and render ourselves less dependent on 
foreign Natioils ; a temporary check to our Cdrn- 
merce will not be so sensibly felt as k now is ; 
and when we are arrived at a state in which the 
Country produces a redundancy of wheat, the 
inferior productions of our fields, such as barley, 
oats, beah«, pease, &c, may be advantageously 
mixed with chopped* straw more generally than 
is at present practised; and afford a more pf(> 
Stable winter food" than hay, for stalled arid other 
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bfeasts. The advantages in thfc CHitiatd will bfc 
great, by its occasioning less local influence oil 
the weather, and thus rendering out seasotii 
Warmer and earlier than they now are ; this will 
enable the land to yield more productive crops, 
empower the farmer to sell his grain with equal 
ptofit at a reduced pried ; to procure labourer* 
for lower wages ; and relieve the consumers frottl 
the injuriotis effects of those sudden fluctuations, 
which of kte have so much encouraged a spirit 
df mofnopoly, and produced a system of specu- 
ktmn, tvhich, if pursued, it is to be feared, at 
ibrtie future day, will tthAtx tis not, what our 
envious Neighbours call us, " a Natidn of shop^ 
hypers,'' but a Nat'tQU ofgaifihlers ! ! f 

If ever Englatd should become a prey to the 
restless and ambitious projects of her enemies, it 
will be in consequence of disaffection at home ; 
for it long, say politicians, as Britain is true tp 
Irerself, she may boldly defy all the efforts ot 
her enemies : and to preser<re unanimity among all 
tanks, the wants of no class in community must 
be left unattended to. The continuance of that 
fnoderation in the executive Governthent which 
has subsisted since the accession of the House of 
ftrunswiek, will insure the Sovereign the best af- 
fections of his subjects, so long as the labouring 
classes can procure a Supply of food and bthe^ 
ftecessaries by the earnings of their industry. 

s2 
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The system of enquiry on the plan adopted by 
Arthur Young, Esq. in his Annals of Agricul- 
ture, and which has, beyond a doubt, been of 
essential service to this country, should be fur- 
ther extended; a greater number of foreign 
correspondencies should be entered into, and 
particular enquiries made to ascertain the modes 
in which horses and other cattle are fed in 
Spain, Portugal, and other Countries, where, 
from the nature of the CHm^te, there can be 
little surplus of grass to make hay for winter 
stock ; and fair experiments should be made at 
home,- by gradually reducing the proportion of 
hay now used in our stables, and substituting 
chopped straw and corn, or corn unthreshed 
with its straw in the state it comes from the 
mow. The introduction of this mode of feed- 
ing horses will effect much towards reducing 
our grass lands; and the practice should not be 
hastily condemned, although, on first trial, it 
may appear injurious to the health, of the ani- 
mal. . The object to be gained is so vast in its 
importance on the Climate and products of this 
Island, that every effort should be made for its 
general introduction ; so as to put a total stop to 
the use of hay as a winter food for horses. The 
making of hay to the extent now practised in 
this country, seems to be a fnodern species of 
rural economy ; for it appears by old accounts of 
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housekeeping some centuries back, that the 
cattle were killed when fat, generally in the 
Autumn, and salted down for use in Winter ; and 
in northern Climates they now kill part of their 
cattle and pbultry on the first commencement 
of the- frost, and, by allowing it to freeze, it is 
preserved from putrifaction ; and thus the winter 
fod^er,'which these fattened animals would have 
consumed, is saved. In England formerly, the 
loppings and croppings of trees afforded a fodder 
for the cattle, and were usedvas a substitute for 
hay. In the reign of Elizabeth, the inhabi- 
tantsof Cohonznd Hawkshead-fells remonstrated 
against the number of forges in the country ; 
because they consumed the wood of the ash 
trees, the croppings of which was the sole winter 
food for their cattle. -^{Pennant^s Tour J 772, f. 

As the naturally humid and cloudy Climate 
of England is increased by inclosures and luxu-r 
riant pasture, it may be necessary to say some- 
thing more on this part of the subject; by way 
of rendering the cause of such unfavourable in- 
fluences more familiar to the mind. We will 
then suppose a given portion of the surface of 
the Country in a state of ^rjij, and another in an 
arable state. It has already been shewn that 
the vegetable surface on this Island has its 
greatest influence on the atmosphere from about 
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the rpiddle pf Apjil till the harvpst; which 
varies according to the qu^.ntity of ^ql^r he^t 
vyhich the crops have experienced during that sea- 
son 5 the difference i? usually ahut thre^ weeks*- 
If there has been n^uch Sun betwpen the Vernal 
Equino:c apd first week in August, the grain in 
the southern and midland Counties is then ripe ; 
but if the weather during this period has been 
clpudy ancl wet, the earth, from the evaporation 
{^nd absence of the sun's rays, is rendered cp]der 
than it otherwise would h^ve been, and the corn 
does not ripen till the end of that mouthy or the 
hegif^ning of ^e ft ember. 

Hence it must be evident thatthe Spring and 
Summer are the Seasons when the* local effects of 
Qur increased vegetable surface is principally e?:- 
perienced. After the Vernal Equino^ the Sun'a 
altitude being greater, its power every day to dis- 
pel the vapour, whether arising from the Land, 
or brought by winds from the Sea, conrinually 
increases ; and between this period and the end 
of April or middle of May, we have usually 
some clear sunshine, which sets vegetarion if^ 
rnotion. , The grasses, particularly those which 
ajre prennialy and those on highly- manured pas- 
tures in the . vicinity pf cities and towns, spon 
tluow out a dense foliage ; which, like a forest in 
miniature, is so closely matted together, that the 
bolur influence is almost entii:ely prevented frooi^ 



producing its effect pn the spU ; for the rays of 
light gnd heat falling on the leaves, th^ latter 
unites with the perspiring matter, and is giv«o 
back to the atmosphere copibined with it in thf 
form of vappur. When the earth is thu3 CP^ 
vered with a luxuriant ^urfece pf gra^s, there ar^ 
two impedinients to its becpraing prppcrly 
heated ; first, from this clpse covering ; and, sc- 
icondly, from the raised vapour, occasioning 
cloud, and thus obstructing the sun's rays fron^ 
falling on it. The temperature of the cold air 
which descends on us in a calm night in the 
Spring, is not moderated, as otherwise it 
would be, owing to the g?Qund not having pre- 
viously acquired sufficient heat, to give out dur- 
ing the night, to counteract the cold ; so that 
w*e have often a frost in the end of April or May, 
as severe as ii) January, 

The frost, which happened on the morning 
pf the 30th pf April, 1805, was preceded, in 
Worcestershire, by a considerable fall of snow 
the day before, which melted and wc^ed th^ 
ground, eight inches below the wrfacc, tp thirty^ 
eight degrees. The wind, on the agtb, prp* 
ceeded from the N. E. ; and, at tep pVlock at 
night, it became perfectly calm ; cofxsequently 
the fro:i:en stratum over our heads^ descended by 
its own gravity, and, meeting with but littlo 
heatfrpm the ground^ the frost became very. 
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intense. The thermometer, at four feet from 
the -ground, at half an hour before sun-rise^ 
stood at 26 degrees below the freezing point. 
What was the consequence ? The early shoots 
of the vines were mostly cut off, great part of 
the wall fruit, and even the. apples and cherries. 
Having, by way of comparison, supposed a 
given surface of the country in the state of grass, 
we will now take an equal surface in an arable 
state ; and, supposing it divided, after the accus- 
tomed rural economy of the country, into seven 
fartSy we should probable have one cropped- 
with wheat, another with barley, oats, pease, 
clover, or yetches, and one uncropped ^s fallow. 
It will be obvious to every observant mind ac- 
quainted with agriculture, that, in the begin- 
ning of Spring, three only of these crops would 
atiy way cover the ground, the wheat, clover, 
and vetches ; I say cover ; for even these do not 
completely screen the earth frorn^ the solar rays 
till tt>wards the end of May; and the land, 
cropped with Lent grain, then presents ji consi- 
derable unshaded surface to the Sun, and the 
fallow, if free from weeds, receives all the rays 
without interruption. Taking-the whole surface 
together, therefore, every unprejudiced person 
must allow, that there is much less vapour raised 
at this early Season, less cloud formed, and the 
earth becomes more heated during the Day ; ancj 
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then, like a heated wall, it gives out a part of 
its acquired and accumulated temperature, and 
thus moderates the cold of the succeeding 
Night, 

This is not mere theoretic reasoning ; I have 
proved, by actual experiment, that grass land is 
less heated than arable or less unshaded surface. 
Having buried tubes of water, at the depth of 
^cight inches beneath the soil, I found, after a 
continuance of a few bright days, that the water 
contained in these tubes was more heated under 
the uncropped land ; but as the results of these 
experiments, which were performed some years 
since, were not committed to paper, I cannot, 
from niemory^ accurately state the exact differ'^ 
ence in the temperature. Persons who may be 
disposed to doubt the truth of this assertion, I 
reconimend to observe the appearance of the frost 
half an hour before sun-rise, both on grass land 
and arable. If the preceding day has been 
bright, they will find much more hoar frost on 
the grass than on arable, or on less shaded 
land. 

The dryness and consequent warmth of the 
early part of the summer in England, is greatly 
influenced by the state of the atmosphere, from 
the middle of April till the end of the Month of 
May, If during this period the prevailing wea- 
ther has been dry, with easterly winds, and ^ 

A 
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clear brighf sky, the vegetable surface is much 
reduced ; that is, the leaves are smaller, sbQOt$ 
shorter, and more slowly protruded; tb^ le^f 
sooner become^ firm, and acquires a dark green 
colour, and is not so li^ible to suffer from frost or 
Insects ; more nutriment is prepared during this 
state of th^ air, and the buds in the axilla of 
each leaf are larger the following Autumn ; which 
favours a disposition to blow the ensuing Spripg; 
During z, dry state of the air at this Season, the 
Lent graip will be found mpch shorter in the 
stalk, with fewer leaves, and less ahnQy^d by 
weeds. When the Sun shin^a on such surface^ 
the earth, being so little screened, receives the 
greater part of the rays, and the dryness of the 
air renders it adequate to absorb the exhaled 
viipour of the crops, and thus preserve a degree 
of transparency. But as the Summer coq^es on^ 
the crops advance iq grpwtb, and shade the 
ground ; the oak, fir, pine, and other trees, 
which open their foliage late, daily increase ; the 
vapour clouds are formed, and, towards even- 
ing, we find so great an accumulation of vapovu*, 
combined with electric matter, as to occasion a 
thunder storm, which moistens the ground, ancj 
produces more clouds. The earth having been 
previously warmed by the splar r?iy5, occasions, 
with the humidity, ampst luxuriant vegetation. 
Although it is much the fashion to ccwKiemi^ 



easterly winds during this period, y et ^xpf^rieixqe 
evincps that, on th^ average of our Seasons, Iq. 
tbjs northern Climate, such a disposition of the 
air, if dry and transparent^ will be found best 
mted to the productions of our Island ; for if 
the prisyjiiling weather in April and May has 
b^en humid; the vegetable surface in the fields 
is greater, and the earth is kept so cool, by tht 
Oboist evaporating grounds, and consequent un« 
settled Stky, that the leaves of fruit trees are kept 
tender, a^d incapable of resisting the slightest 
frosts}:, without receiving injury, and the subscr 
qvient attacks of infesting Insects. 

At the time when England possessed a cons^ 
derable export trade in corn; for instance, from 
1740 to 1760, there wa3 no general complaint in 
those Counties where the apple and pear wer; 
cultivated about the failures of crops. If the 
trees missed onc^, there was always a sufficient 
stpre of liquor in the cellars^ to hold out till the 
ne^^t favourable Season \ and every second or 
third Year, the produce was as inuch as the far- 
mers could wish, or find casks tq contain. Ba( 
this desirable time is now past \ the vinfavourablc^ 
influence experienced in the Vernal season i^ 
suf h as to prohibit us justly to hope for freqvienf 
good crops of fruit ; the atn^osphere is now ia 
general either so disponed to favour blights and 
Insiect)}, or so cold it) th^ §pringj tha^t, in Here* 
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^ fordshire and Worcestershire, we have been 
totally or partially deprived of the produce of 
our apple and pear trees for the last twelve or 
fifteen years; at least five years out of seven, 
during this period, if not more : the young, and 
consequently more vigorous, varieties sometimes 
escape, but the old ones, partaking more of the 
debility of age, are utterly unable to withstand - 
these rude and repeated shocks. I have ob- 
served before a vaporous atmosphere is particu- 
larly unfavourable to the bloom of fruit trees, 
unless attended with warmth and wind; if the 
wind is in the South or south-west at this season,* 
we commonly experience a lateral current of air, 
attended with warmth; this weather is not un- 
fevourable to the bloom of fruit trees, except 
when rain dilutes the pollen or fructificating 
powder, and occasions fewer blossoms to ^t ; 
but if the wind is North, north-east, or East, at- 
tended with a gentle lateral current of air, it is 
always, at this season, accompanied with a blue 
iaze^ which generally proves fatal to the bloom, 
either from the cold, disease, or the consequent 
production of the Aphis. But a moderately 
brisk wind from these points, although cold in 
April and May, is not near so unfavourable to 
the blossom ; for we never experience a frost at 
this season of the Year, without a perfectly calm 
Night, owi{>g to this wind blowing over the 
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German Ocean ; which affords an. air many de- 
grees above the temperature of freezing, Tlje 
vapour appears to be. in a very peculiar st^^c 
with the slow^moving current of air, whic^ 
usually attends noyth-eaaterly winds in April, 
May, and June ; the atmosphere is usually very 
dense, yet the vapour is not so disposed to'unitp 
into storms as when the wind is north-west; the 
latter, though stormy, is almost always accom- 
panied with a lower stratum of clear air, and 
distant objects appear very distinct to the view ; 
whereas, in the former state, the haze is such as 
to render the view of distant objects very imper- 
fect, and at times totally obscure. When the 
science of Meteorology is further advanced, and 
the phenomena of the weather better under- 
stood, I have not the smallest doubt but art will 
be able to remove the unsalutary influence of 
these blue mists, by means of electrical agency ; 
and thus enable Great Britain to vie in some de- 
gree, respecting vegetable produce, with more 
favoured climes. When vegetables arc much 
crowded together, with little ventilation, as wc 
see frequently in hot houses, they rarely, from 
being thus pent up amidst their own exhalations, 
escape the plague of the Aphis, the Coccus, or 
other destructive Insects. But the admission of 
steam into the interior of the Ijiouse, attended 
with warmth, seems, if judiciously managed, tp 
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prerent the generation of these destructive tribes 
of Insects. TThe former state of the hot-hoa^e 
may be conipared to the effect of the blue mists 
of April, May, and June ; and the latter, to the 
tvarm vaporous scmth-west Iviiids^ 
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CHAPTER XIII. 

Tki rerfwvdl cf usekss VBgetables, as Pollard^ 
Trees'— Modetn ornamental Plantations^-^Trees 
ii^Hedge-Rows^^And a general Redtu^fion rf 
Trees fectmmtended. 
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Jn atWrrrptihga fdStofatioft of ouf Climate, 8d 
as to make it more favoufabk to th^ fructifica^ 
tion of com and friiitS3 and to render the g«-- 
tivaX time of what is called Spring earlier, and 
^hd the weather more settkd and ^lat^ry ; We 
tiiiist endeavbur to prevent unnecessary exhala« 
tiofi, by the removal of all useless vegetable 
ptbductiofts. In the old inclosed Counties wo 
meet with a vast number of trees, which contri- 
btrte ileithcr to use nor ornament ; these are what 
are prorincially termed pollard-trees, i. e. such aft 
hx^t by accident or design, at some period ot 
other, lost the upper part of their trunks, and aro 
rtow suffered, with large spreading renovated 
healds, to pollute the atmosphere for no really 
tiseftil purpose whatever. The only excuse for al- 
lowing them to standis, that their branches af- 
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ioxA Jire-wood, or materials for repairing defects 
in fences, &c. &c. ; the former use is very uneco- 
nomical, and the latter, to say the best of \t, 
shews improvident management of the quick 
fences, when they can require such kind of re- 
pair. Wood fires, it has been justly remarked, 
impoverish a country. — (Phytologia, sec. 10/^, 
11, A)\ for the quantity of sublimed soot, when 
wood is consumed for fuel, is found to be very 
small indeed, compared with such products from 
coal fires; and the ashes being always sold 
to the soap-boiler; there is little or no return 
of manure made to (he farm. It is certainly 
more for the advantage of an estate that those 
trees, which are allowed to grow merely for the 
purpose of fuel, should be removed, as they 
shade the crops, and materially exhaust the 
ground. If the croppings of the hedges and elm 
tre(?s are not sufficient to supply fuel, the ex- 
pence of fetching a load or two of coal occa- 
sionally from the neighbouring town or wharf, 
will not be found lost labour ; as coal yiekls more 
soot ; and if the ashes are taken care of, and fre- 
quently thrown into the privy, it will absorb the 
materials there deposited, prevent the lavishing 
waste of a most invaluable manure, and, at the . 
same time, contribute to cleanliness. Expe- 
rienced agriculturists need not be informedj that. 
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this compost is the most valuable yet known for 
fining and improving grass lands. 

It would be an act of policy, therefore, in 
every landlord, to request of his tenants, that all 
pbllard-trees should be cut down, unless they 
grow within sight of the farm or mansion-house, 
and are requisite as ornaments for improving a 
landscape, or useful to the estate in otherrespects, 
from a deficiency of timber. The number of 
these trees of different species, as oak, ash, elm, 
and willow, in the old inclosures, are very con- 
siderable; in the county of Worcester only, 
there are, upon a moderate computation, at least 
three, and perhaps four hundred thousand trees^ 
of -this description, which might be removed 
without any sensible injury, either to the pro* 
prietor or occupier of the soil : nay, on the con- 
trary, would improve the estates on which they 
grow, as well as conduce to the amelioration of 
the Climate, Pollard willows, too, and stools 
of alder, grorwing near the margin of rivers and 
brpoks, might be greatly lessened with the same 
advantage to the country at large, and improve- 
ment to the respective estates on which they are 
found. Hop-grounds, requiring a supply of 
small and quick growing timber for poles, occa- 
sion in some places a considerable quantity of 
land to be cultivated for this purpose. And as 
such plantations, as at present conducted, are un- 
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favourable to the Climate, cxperiaients. should bet 
instituted for ascertaining what kind of tixnbcE 
would be likely to last longest for hop-poles. 
Oak, during its growing ^tate, I believe would 
be least injurious to the Climate ; and if each 
pole were properly charred befoi'e niadc use of^ 
there is reason to believe the coat of charcoal^ 
formed on its exterior, would greatly contribute 
to prevent its decay; and thus lessen the quan- 
tity of coppice wood objiged to be kept up for 
the supply of fresh poles. 

It may be a question with many, whether or 
not rirober afid forest trees^ for. the la^ forty of 
fifty yci^rs, have increased or diminished ? Thia 
question is at present undetermined ; andwithQUt 
being possessed of an accurate survey of the 
quantity of timber actually /^» existing in. the 
country, to compare with the present, it njiist be 
difficult to decide. There is reason to think 
that twa species of timber trees have diminished, 
oak and ash ; as the shipping and internal navi- 
gation tend greatly to lessen the quantity ofoak^ 
and ash is the principal wood made use of in the 
constructionof most kind of carriages iot u$eor 
luxury. But, taking all varieties together, I 
have little doubt but trees in general have iur 
creased during the period under consideration^ ; in 
a very considerable ratio, perhaps, several hun- 
dred for one* 
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If ^n acetifate rtfu'rt could be procured from 
all tfie puMc dnd private nurseries for the last 
fhilty yeafi, thete i^ reason to believe, that the 
aggregate nurtibcr Would be found great. Hfow- 
eter persons might have been inclined to malce 
plantations forty of fifty years ago, they did* not 
possess the facility of procuring ready-raised! 
tfr^es, which is now the case ; fhe process of 
Jow^ing seeds, arid thus raising private nurseries, 
being tbo tedious, would deter most people from 
rtiakirfg the attfetript, and trees, shrubs, 8cc. fit for 
planting, wdre not, as now, to be met with in the 
rieigtibouiiibod' of almost every principal town 
fVoni public nurseries. Let' the great landed 
proprietors, who may feel' disposed to doubt the 
portion, respecting the increasing number of 
trees, procure a return from their stewards for 
the last thirty years of the quantity of timber 
fkllen, and' trees planted on their respective 
estates, I have no doubt but the general results 
will accord with my opinion. There have been 
Undoubtedly, in some places, very considerable 
falls, without any new plantations ; but on the 
other hand, when we consider the number of* 
Mansions, almost annually erected from the 
wealth acquired by individuals in trades, com- 
merce, and professions, both at home and abroad, 
with the numerous plantations made to decorate 
them ; we shall betully convinced, that trees are 

T 2 
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on the increase. In many situations, where a few 
years since a tree was scarcely seen, for instance 
on many of our high lands, we now behold ex- 
tensive groupes, belts, and large plantations of 
pine, fir, beach, oak, elm, lime, sycamore, 
&c. &c. &c. ; and, when we obtain a bird's eye 
view of some of our vafe counties, they appear a 
perfect forest; as the vale of Worcester, seen 
from Malvern; the vale of Gloucester, from the 
hill at Frocester ; or that of Middlesex, from 
Kichmopd, &c. If all the trees, shrubs, and 
hedges of every description, beheld from such 
eminences, were, in each district, collected into 
so many distinct woods, we should find, in all 
probability, that such a collection would ap- 
proximate, if not rival in extent, the natural fo- 
rests which are said to have existed some centu- 
ries ago; in the County of Middlesex, the Lom- 
bardy poplars only, without any other exotic, 
would, if planted together, make, in respect of 
extent, no contemptible forest; and, in many other 
Counties, from the new plantations, in addition 
to woods and coppices reserved for our own ma- 
nufactories, the country Wears a similar ap- 
pearance. It crenaiqly would be betraying a de- 
cided want of taste, not to allow, that the Mo- 
derns have much improved on the plan of our 
Ancestors in ornamental gardening, and the'mode 
of forming plantations ; our ancient avenues, and 
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formal rows of trees, were very unpicturesque^ 
says the modern planter! In answer to which 
our Ancestors, had they lived to see the present 
change of Climate, might have retorted, by ob- 
semng, that their avenues formed an agreeable 
shade, which is now rendered unnecessary by 
the almost perpetual curtain of vapour existing 
between us and the Sun, which effectually an- 
swers the purpose without such aid. Every 
person of true taste, however,* must allow, that 
many modern parks and plant^ions of the Nobi- 
lity and Gentry in this country, assume the ap^ 
pearance of the real picturesque. In number- 
less instances, art has been very judiciQusly con- 
cealed ; in fact, Nature has been imitated with 
such success, that an American, it is said, has 
declared that *^ he abhorred an English park, 
because it put him so much in mind of an un- 
cleared country, where venomous serpents hid, 
beasts pf prey lurked, and dangerous damps lay 
concealed ; but, from an association of ideas, he 
liked straight hedges, avenues, and roads, which 
implied the dominion of man. (Hohroffs Tra^ 
vek from Hamburgh to Paris.) 

In some instances those who have laid out 
pleasure-grounds, have " overstepped the mo- 
desty of nature." This is generally the case 
with the best system; the margin of wood 
ivhich now forms the boundary of many park*^ 
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often presents a disgusting appearance to the 
eye ; the artful contrivance of this uniform orbit 
of trees, may be compared to the box-edgings 
encircling a gay parterre; the landscape might 
often be mucji improved by admitting views of 
the distanj: country; even supposing a barren 
J)eath were, partially adqiittcd in the view; fpr 
this jgives relief to the eye, ' by affording variety 
(o t^e scene, and by increasing the genjsr^l ef- 
feet through the aid of contrast. There ar^ few 
ornamental plantations which may not be im- 
proved, and consistently with the sublime, bes^u- 
tiful, and certainly with the picturesque s by 
thjnping out a portion of the trees and shrubs* 
^rom th^ present rage for forming grQupe4 
plantation^j the trees are by far too much 
crowded together to appear to the best adv^n-t 
t^ge ; and though occasional groupes may cqn- 
tribute to beauty, by producing a variety in the 
landscape ; yet the whole plantation, when thm 
in close ^semblagej tepds to produce or^lj a dull 
i^niformitj. 

|t is the usua} practice with designers of plea* 
3^ure grounds (because yoypg trees ap(J shrubs 
Sihelter each otl\er bett^r)^, tQ plant a mugh larger 
member than are ipt^nde^ to remain after tb^ 
plantatiqns have acquired some, height; and 
when they ai[e grown up n^any are thinned o\x% 
to enable thosq vfhich are lefi to expand their 
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Jitml bmriches. In perfbrmirtg this business, 
grett attention shotild be ^^id to the removal of 
«uch trees as exhale much moisture, or protrude 
their foliage early in the Spriftg ; because we 
cannot expect to restore *1ie vernal Cliftiate to the 
«tiat6 it was forty years ago, 'unless we diminish 
the number ofve^etablesj which produce a great 
quantity ©f vapoiir at this early Season ; bJtce 
niists and damp airy now so productive of hlighf^ 
•datthioi be prevented without an attention to this 
^rcumstancK Iti every soil thit will bear the 
English oak, it should be preferred, and the sur-^ 
Grounding tirash in plantations occasionally be re* 
iliOvcd, that the true Heir of the Soil may 
trtjoy every advantage of light and warmth, td 
expand its beauteous branches and erect its dig^ 

iiified trunk. 

» 

Ati Englishman should ever cherish this Pride 
of the Forest, as aftbfding the principal material 
tised in Xht construction of those floating castles 
which hav6 preserved the national independence, 
and enabled so many living, as Well as departed 
Heroes, to extend the fame, and increase the 
wealth of Britain. A most honourable Order of 
'Knighthood might be judiciously instituted in 
favour of the British Navy, and the Oak become 
.ts Ensign ; and such honour be exclusively re- 
Aerved for those who, by their prowess, skill, and 
intrepidity, have hitherto been, ot may herea^tpr 



280 Removal of tcsehss Fegetahles, 

become the means, under Providence, of secur^ 
ing to these sea-girt Isles the Sovereignty of the 
Ocean ; the distinction would be more appro- 
priate, and the Badge of Honour, sorely as 
estimable, as either tfie Bath or Garter. la 
plantations of decidqous trees, next to the Oak, 
the Beach and Ash perhaps are entitled to a 
preference ; as both come out late in the Spring, 
are of quicjc growth, and are exceedingly xfseful 
when they become timber. The pine and fir 
/ tribes (except the larch) are evergreens ; they 

exhale but little, save forabout a month, during 
the protrusion of the new shoots, which are not 
fully expanded till the month of June ; but 
poplars, elms, horse-chestputs, limes, sycamores, 
alders^ willows, planes, ^cacjas, &c. should giv? 
place, when the thinning of plantations is 
* thought necessary, j:o the more valuable species 
of trees. The occidental and oriental plane? 
certainly exhale much moisture, but then they 
possess a salutary advantage over other trees, 
that of coming out late in the Spring ; and they 
form a pleasing contrast with the oak, by the 
brilliant green displayed in their foliage. 

Those whose study or profession it is to forni* 
ornamental plantations, should endeavour to pro- 
duce effect with 2iS few /r^^j as possible ; an«l 
thisniay easily be done by a judicious selection 
of low-growing varieties to be placed in the fore, 
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and those of higher stature in the hack ground. 
The picture might be frequently much height-p 
cned in point of beauty, by studying the differ- 
ent tints of treesy and placing those which have 
a bright foliage in the more prominent parts of 
it; as the margin, of the walks> the water, or 
swelling eminences of the ground, and the 
deeper tints in the recesses or rallies; for a very 
deep and distant shade, the Scotch pine is per- 
haps the best adapted. A scene-painter, from 
being in the habit of studying the effect of light 
and shad^, would be a proper person to employ 
in laying out extensive plantations ; but it should 
bj? one who has been accustomed to place the 
dark and indistinct parts, and the clear and dis^ 
tinct onesy where Nature has placed them ; the 
former in tlie distant, ^nd the .latter in the ?iear^ 
(approaching^ prospect. Some attention should 
likewise be paid to the style of Architecture in 
which the mansion is built; if the building is in 
the style usually denominated Saxon, or Gothic, 
it conveys the idea of aristocratical grandeur in 
the $arly and middle ages ; the trees and shrubs 
S^rrqunding which, should none of . them be ^4?- 
. otic ; for how can we associate the idea of ancient 
English grandeur with Carolina poplars, pUnes, 
acacias, scarlet oaks, &c. when we reflect, that 
the country (America) from whence these trees 
y(txt imported, wa§ scarcely known by us tp 
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exist three centuries ago ? It is procuring iibsur^ 
dity and incoherence at an u^seiess expepce. 
The effect of the venerable and unique ifliai^Oft 
(neither Gothic nor Grecian) ©f Sir John Paek- 
iogton, Bart, situated in Westwood IPark, Wdr*- 
cestefshire, is much increa^d by the fiAe full- 
grown oaks that surround it; imd et«ti th« 
straight avenues which form the difiirti^t a^^ 
proaches to the manston, contribute to give tt^ 
feet to the whole, and produce in th^ ttUnd a A 
idea of ancient £nglish grandeur that is seldom 
experienced in viewing castellated luai^tidus 6f 
older Architecture, when surrounded with trees 
whose foliage {troves them to be 6f mddeirh iu-^ 
troduction* 

The elm tfies which we so freijuently itieet 
with in hedge-rows, are very injurious to the 
growing crops of grain, both by reflderirtg the 
air humid, occasioning shade, and, in seasons o^ 
dnDught^ exhausting the soil of the necessary 
moisture, by the absorption of their expansix^e 
roots, if these trees are of absolute use to the 
estate, they should be placed in a coppice by 
themselves; the effect of trees in hedge- rows 
being universally allowed injurious to corn, 
from their occasioning sh^de, and preventing 
the due circulation of air^ It is to be hoped^ 
that future agriculturists will attend (o this id)* 
portant, though neglected pifcumstance. 
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In this clouded Climate we have often two or 
three hours sun early in the morning, and late 
in the afternoon, since less cloud is formed at 
these times, owing to the vegetable exhalation 
being not so great, as h| the middle of the day ; 
and our crops of grain would then be much be- 
nefited by thi3 sun if there were no trees in the 
hedge-rows to occasion shade : a tall elm tree, 
in the morning and evening, will occasion a por- 
tion of shade to extend in length over a very 
large space of land. The beauty of the country 
too would be rendered much more picturesque 
by having all the trees in coppices, and the 
shade then would not be injurious to the grain^ 
as the coppices might be planted only near the 
pasturage belonging to the farm. 

It has long been the practice in Worcester* 
shire to lop off all the lateral branches of elm 
trees in hedge-rows, once in six or seven years ; 
this, I grant, entirely defaces their beauty, but is 
of great advantage to the country, by lessening 
the exhaling surface, and diminishing the shade. 
If the branches are cut off smooth and close to 
the trunk, the timber is not much injured, for 
the cicatrice is soon covered by the contiguous 
bark, and layer 6f new wood, which prevents 
a caries from forming. However, it must be al- 
lowed, that a knot is always thus formed in the 
^ij)l?cr } bfcausc the new wood never unites with 
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tlwt which has once been injured and exposed 
to the air *. Some landlords have* lately refused 
their tenants the privilege to lop their elm trees, 
which is a restriction very unfavourable to the 
Climate, and particularly injurious to the >:rops 
growing in their vicinity. Where such trees 
are not within sight of the principal mansion of 
the landlord, the tenant should be allowed to lop 
as formerly was the case ; and the oftener in sea- 
son this operation is performed, the less the tim- 
ber will be injured ; as the wound will be oi \ts% 
dimensions, and of course sooner healed. 

The elm being a native of tbcsouth of Europe, 
docs not. as we have before obser^'ed, afford 
seeds fit for propagating the plant in this court- 
try ; but has the property of sending numerous 
suckers from its roots, which, springing up in 
the hedge-rows, where defended from catrie, they 
soon increase to trees. The timber afforded by 
the elm is not very valuable, because peculiarly 
liable to the dry rot ; its principal use is in pipes 
for tbe conveyance of water under ground^ or as 
foundation piles. Mr. Brindley, the celebrated 
engineer, thought /)w^ equally good, if not pre- 
ferable, for the latter purpose. For the last half 
century, since the introduction of foreign fir for 

* Mr. Knight has ju.dicipusly observed^ ^' that an inci- 
sion or wound on a fruit or forest tree, is only covered by 
jicw Jjark and wood, but not united.** 
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building, elm trees have, in some places, much 
increased, from the facility with which they 
spontaneously spring up in hedge-rows; and 
when thus suffered to spread themselves, without 
being thinned, become very injurious to the Cli- 
mate. To adduce no other proof of this, while 
the price of deal has been rapidly rising, that of 
elm has nearly been stationary; and though 
much has been used in our dock-yards (or ieelsj 
and lower ribs of vessels , yet, from. the rapidity 
of the growth, and the long prevailing fashion 
of adopting a foreign timber for building pur- 
poses, there cannot be a doubt but this species 
of trees are daily increasing. 

The effects of a humid state of the air, and 
want of proper ventilation in favouring the 
growth of mpss on apple and pear trees, is very 
conspicuously seen whenever trees are suffered 
to become thus numerous; and the cause is ob- 
vious: Moss, as it radicates very superficially, 
cannot long exist without a ^reat degree of 
moisture, which, from the organization of the 
plant, it has the power of absorbing from the 
atmosphere ; but then it must be in a humid 
state. Trees arc so great an ornament to a 
country, that it is not at all surprising that per-, 
sons of taste feel a disinclination to their re- 
moval ; but, with respect to economy, I am per- 
suaded that^ notwithstanding the facility with 
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which the Climate of England favours the 
growth of timber ; iir a national point of view it \s 
more politic for this Country to import the tim- 
ber used in building than encourage its growth 
at home ; at least in the southern and midland 
counties, or in any other parts of the Kingdom 
favourable to the production of grain. A proper 
supply of oak must doubtless, if possible, be in- 
violably preserved in every part of the Kingdom, 
especially near to our Naval stations * The tim- 
ber generally used for houses and carriages of 
every description should be principally grown in 
the northern counties, or Scotland ; parts unfa- 
vourable for the growth of corn ; we should then 
experience an essential improvement in the Cli- 
mate of o»ir finer provinces. The genus pine, 
with ^ ..J o her trees, useful for these purposes, 
succeed well in Scotland ; and the growth of 
such .timber, on some of the waste lands in that 
part of the Island, would produce national ad- 
vantages, as well as individual wealth. It would, 
in the first place, increase our coasting trade, by 
the number of vessels annually employed to 
carry such' timber for the use of the southern 
parts of the Island, and thus contribute towards 
a nursery for seamen ; in case we should, at any 
future day, lose a part, or the whol?, of our dis- 
tant colonies, either by internal revolt, or by a 
superiority of naval power, placed in the hand* 



of QU7 ei^emies. The insuhr ^uation of Britain 
coaW-ed her to raise Seamen enough for her own 
protecti]OD, before sW possessed any colony in 
tropicai Gliniai«5^ (as vritncss. the defeat of the 
Spanish Armada); and if her national resources 
a>re properly applied, she will ever be able to^ 
prcsmve her indepcaadence as a nation; eveik 
supposing the calamity of the loss of her distant 
colonies tOr happen : aocveiM:, from the iosidiouS' 
a^rts of om, ihvetcorate. enemy, and the separate* 
interests aiiouig frott s«i£b distant connections^ 
not unlikely, at some fblture period^ to take place; 
not tot mention: the unexampled power assumed 
iiad maintained: against the combined and reitc>- 
rated force of Europe,, in^ the erection of the ncf^ 
JlSo^^ire ofihjUk 

AltiiQu^ha. reduction of the number of trees 
ia South: Britain may injure the beauty of the 
country^ the solid advantages to be derived from 
it, will amply rcHiuna-ate us for such kind of 
loss; trees and verdant fields^ certainly afford a 
more picturesque landscape than the patchr 
work. or harlequin appearanqe (as it has been 
termed) of arable lands; but the latter convey 
such an association of health and plenty as per- 
fectly to compensate for their want of beauty* 
I never travel through an extensive rich arable 
district, divided by large inclosures, but I asso- 
ciate the idea of a. pure atmosphere, a numerous 
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and happy peasantry, athletic, bold, and cvef 
ready to obey the voice of their native country, 
when called upon to defend and secure their li- 
berty from either a foreign assailant or domes- 
tic foe. But when t observe high vegetable 
fences, rows of trees, and luxuriant pasturage in 
the small inclosurcs which generally surround 
our large towns, I connect the idea of a clouded 
atmosphere, a half-«tarvcd peasantry, driven, 
for want of employment, into towns, where, 
from confinement in close and crowded manu- 
factories, they soon exchange their once ruddy 
complexions for a pale meagre visage : the 
loss of health is too commonly and fatally at- 
tended also with loss of morals, and, from the 
contaminating effects of vicious example, many 
become initiated in the low and wicked arts of 
chicanery and fraud. A singular opinion has 
lately been advanced respecting the increased 
price of the necessaries of life — ^which is, that 
the consequent advance on labour is ad van- 
tageous to our manufactories, because it gives 
encouragement 'to the more general introduc- 
tion of machinery. Those who have adopted 
this idea will find, on more mature reflection, 
that this is not exactly the case ; the saving of 
labour is undoubtedly a principal inducement 
for using machinery ; but there are other and 
mpre powerful inducements which will ever 
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give machinery the preference to human labour^ 
and that is^ that machinery is more to be de- 
pended upon ; men may be idle^ by being ad* 
dieted to drinking; they may incapacitate 
themselves for labour^ steals or betray the con* 
fidence pf their employers ; and as machinery 
lessens these inconveniences^ the use of it will 
ever be superior to that of human strength, 
wherever it can be ado{))ted; even though ic 
should prove equally expensive to the manu* 
facturer, and its influence occasion little de- 
jpression oa the general market. 



U 



\ 



* 



« 



400 Not Ut piaci $09 nmh ReSance 



CHAPTER XIV. 

Not to place too much Reliance on Foreign 

Commerce. * 



X HERE is great reason to suppose, thatwhcii^ 
ever the peace of Europe is pemaanently re- 
stored, (an event which we hope, for the sake of 
hupianity, will speedily happep) that we shall 
not possess so large a portion of Foreign Com- 
merce as we have done for the last twenty-five 
years. The powers both of the Eastern and 
Western Continents know that it is from Com- 
merce that we have obtained our superior wealth 
and gigantic power ; the English are the envy 
of all surrounding Nations— -both to professed 
friends and to declared enemies. The ruling 
powers and leading characters in each Nation^ 
will devote their attention with unremitting di- 
ligence to the same means of gaining riches and 
acquiring power; till at length trade will defeat 
its own purposes: more natural productions 
will be raised than can possibly be consumed, 
and more artificial ones manufactured than can 
find a market, and a general stagnation of Foreign 
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Commerce imist tb^n he the result. Those 
Nations will then be in the oaosfr eligible situa- 
tion> who can support a numerous population 
without such fbreigo connexions, 

I am far from wishing, by these remarks^ to 
depreciate the advantages of Commerce ;> on the 
contrary » I sincerely wish that Great Britain 
may retain her proud pre-eminen<;e^ or at least 
share in the wealth and comfort derirable from 
this aoupce to the latest posterity. But it must 
be allowed^ thai it isfassibh for a nation to ie- 
(pome too carwnerciat, ami thus fait thr<n£gh the 
vety ineans hy which it has risen to opulence and 
grandeur : that ifi, from an increase of luxury^ 
the natural consequence of wealthy and from 
the great facility it affords the Governraifnt of 
such a commercial state for borrowing money in 
time of War. The latter eril has occasioned in 
(his Country thealarimng accumulation of debt^ 
the contemplation of which makes every real pa** 
triot shudder for the issue :*^— The interest of more 
than six hundred millions sterling, which interest 
is now annually to beraised, in addition to the cur- 
rent expences of the year* But man can only 
gain Icnowledge by experience, and the policy 
pf future ages, it is to be hoped, will point out 
to them the propriety of inserting in the coror 
pation oath of every Potentate on earth ; that be 
p)r she shall never consent to anticipate. the pu()- 

V2 
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lie revenues of their respective states in time of 
war. Such a concession from all the dif&rent 
Potentates, or Governors of Nations, to their re- 
spective subjects, would tepd to lessen the suf- 
ferings of humanity, arising from the numerous 
evils ever consequent on war ; this terrible 
scourge would not then fill the pages of history, 
for successive periods of years, as it now does* 
This system, so destructive to the human race^ 
would then have some countervailing limitation ; 
the national treasures on all sides would sooner 
be exhausted ; and, like a law-suit between two 
persons, who have each spent their finances, 
their differences must be amicably adjusted from 
reciprocal necessity. Fortunately for us Nature 
has bestowed on England such advantages as, if 
properly attended to, will ever enable her to pre- 
serve the independance of the Nation, and sup- 
ply its own wants, without expending our wealth 
on the productions of Foreign countries. 

£ven supposing that Great Britain should 
continue, for half a century, to possess an ex- 
port trade for her merchandise and wares^ so as 
to raise sufficient re venues to liquidate the na- 
tional debt ; still it would be a wfse policy to 
endeavour, as far as possible, to supply those 
wants at home, especially with thpse articles tq 
lirhich our soil and Climate i^ adequate* The ret 
^qction of pastiirage, and introduction of t\\i 
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kge, should, by all means; be persisted in ; till, 
€n the average of tfen years,- it should appear, 
that we can sbppott ourselves in the necessary 
atticles of life. This may be efFectcd without 
any material diminution of animal food. Those 
who have so much irtprbved the breed of our 
native animals, may continue their expeciments 
on crossing the Leicester breed of sheep with 
the South Down, &c. or the Hereford cattle 
with the Wilts or. Devoiij in the same enthusias- 
tic manner as of late ; but as these itnimals are 
BOW probably brought to the acme df perfec- 
tion, at least for all useful purposes, it is to be 
hoped that some of the premiums of Agricul- 
tural Societies for eacqjiraging improvements, 
may be directfed tp o4her and more important 
ohjJ^cts : as who shall remove most useless trees> 
or exchange hawthorn for holly fences — of con-^ 
vert the greatest number of acres of grass land 
into permanent tillage — or feed their hordes with 
the least proportion of hay ♦ — or lessen the neces- 
sity of canals, by rendering natural rivers na- 
vigable, at a small expence-^improving roads by 
iron rail-ways, or other means — thus diminish- 
ing the number of horses, lessening the poor 
rates by diverting the hand of industry to 

• This practice, I atn happy to find on enquir}*, is gaining 
ground in th^ sttbles of lhn-kfeepers> who now begin to 
find then: horsei stand worlcbetter wiih cut straw aodcorn^ 
than with hay and corn. 
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profitable labour^ and to many other useful topics 
which might be suggested* 

It is too obvious to be denied, that the Na- 
tional industry of the labouring classes may be 
better kept up by employing a large portion of 
the Population in agriculture than in mahufac*- 
tures; as, when employed in the latter, they 
often earn too much money, and the Mond^ 
and Tuesday of each week, if not more days, are 
frequently spent in an ale-house, ins^tead of their 
pfc^er employment for the benefit of their 
family* This is more or less univtrsally the case, 
but those who have visited Manchester, Bir- 
tningham, and most manu&cturing towns, on a 
Monday or Tuesday, cannot but have wit- 
nessed the truth of this remark : indeed high 
wages are ever/ where a religious principle does 
not give a spirit of economy, not only injurious 
to the Public, but the individual. If, as t)r. 
Smith justly lays it down, labour is the wealth 
of a commercial and trading Country, then 
whatever tends to diminish the proportion of 
labour, must be injurious ; and those accustomed 
to labourers in general know, few will work 
longer than stern necessity urges. At present there 
is great alarm throughout the British Empire, 
caused by the growing Military power and influ- 
ence of France, lest, when the peace of Europe . 
\% restored, the commercial fivalsbip that will I 
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^MOt, shoiild ultiRiatety wrest from us a part of 
the principal soulrce of oar wealth ; and so far as 
respects Native produce, as before observed, we 
must allow that France possesses a decided ad- 
vantage over England, in enjoying a more genial 
climate, and in having her Agriculture free and 
iinsliackled from tithes and other feudd claims t 
the cultivatorsof thesoil in thatCoiintry have now 
no impediments to improvements of this kind ; and 
however their manufactures and commerce havt 
been for a time injured by the Revolution, itmust 
be allowed that their agriculture has been essen- 
tially benefited by that great event. However, 
there is one consolatory reflection for this Country ; 
chelate restoration of a Monarchy founded on and 
supported by military despotism, may be consi^ 
dered as favourable to England ; So far as it re- 
gards the future commerce of the Nation. A 
Militafy government will ever prove uhfavouiw 
able to Commerce, from a variety of causes ; few 
^nen will ventiire to exert their industry and em- 
bark their capital in a Country where the con- 
cerns of the State depend so much on the whim 
or caprice of a single individual, who may, by 
some sudden ambitious project, expose his mer*^ 
chants and manufacturers to instantaneous and 
titter ruin, A recent instance of this kind hap- 
pened in the sudden restoration, and as sudden 
abandor^rnient of the celebrated Seve (late Due 
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D*AngouIeme*8)j^^^^ZEiin manufactory ; by whicii 
the proprietors have become insolvent, and all 
the remuneration they have been able to obtain 
from the State is, a protection of their persons to 
enable them to evade the honest demands of th^ 
creditors. Again, the recent failure of a consi- 
derable number of the most wealthy bankers at 
Faris^ by means equally fantastic ; will conse- 
quently involve great numbers who had depo- 
sited their property on speculation. In fact, 
under an Arbitrary Grovernment^ especially when 
the power of that Government is founded on Mi- 
litary principles, and supported by Military co- 
ercion, there is little chance of its raising itself to 
wealth and greatness by trade and commerce. 
Taking all circumstances together, then^ Eng- 
land need not despond ; her manufactures may 
be abridged, and her commerce reduced, but 
not destroyed ; and whenever this event hap- 
pens, it probably will not be attended with such 
lamentable consequences as some persons are 
disposed to expect ; but, on the contrary, a mo- 
derate reduction of our commerce will, in all 
human probability, save the Country, by pre- 
serving the integrity, exerting the industry, and 
improving the morals of the people: and thus 
preventing the baneful effects which the great 
influx of wealth and consequent luxury have 
produced. 
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On the Influence of InclosvrC'Ai^tSy &e. 



JVlOST of our modern writers on Agriculture 
have strongly recommended a general inclosure 
of our common fields and wastes, but if such a 
measure were adopted on the part of the Legis- 
lature, and the usual rural economy of small 
fields, and intersecting them with hawthorn 
fences continue ; I have no hesitation in saying, 
that the effect on the Climate would be baneful : 
for, so farfromincreasing our staple esculent com- 
modity, we should absolutely grow less wheat, 
which is unquestionably the most valuable ar- 
ticle raised from the soil ; spring frosts, fogs, 
and cold summer rains, would become still more 
prevalent than they at present are ; the wheat 
would scarcely ever escape the mildew ; espe- 
cially the variety called Lammas, the most de- 
sirable for this Country. Barley might produce 
a crop, but the grain would be of very inferior 
quality, like what is produced in Ireland*. 

* I have never seen barjej im {sorted into this country 
ftota Ireland that has exceeded in weight forty-eight pounds 
the Winchester bushel) when in the same seatons that the 
same quantity'of such grain, grown in England, has weighed 
iifty-two pounds and fifty-three pounds. 
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Amongst other schemes for making the most 
of the land^ it has been proposed to plant our 
mountainoQs districts with trees, which would 
increase the calamity ten fold ; lbr» if these ele^ 
vated surfaces were entirely covered with wood, 
owing to the conducting and exhaling influ- 
ences, we should probably not have a single dry 
day from the 20th of April to the latter end of 
September. In our Northern Latitude, and sur- 
rounded as we are by the Sea, wc find the Atmos«- 
phere already so vapourous, that the Sun is fre- 
quently obscured during a great part of the Sum- 
mer ; and if we should thus increase the exhaling 
and conducting surface, we should seldom have 
a ray of sunshine to enliven our spirits, or to 
ripen our corn and fruits during the summer 
months. To prove the unfavourable influence 
of frequent humidity on the blossom and flUing 
of wheat, let the variety of this grain, which we 
have just alluded to, Lammas, be cultivated in 
the County of Lancaster, and compare the pro- 
duce with the more dry southern or eastern 
Counries ; it is not the cold but the humidity of 
the County of Lancaster which prevents its 
growing whe^t to the same advantage experi- 
enced in drier air*. 

* '' Aboot Dverpcol the land seetni not fertile^ though: 
well coltivated ; the norlh-west wind depresses their sickly 
forms j and^ like an infant towards ils flatteripg miFlfaier^ 
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Inclosing oiir 4ry heaths and commons with 
living fences, and cuhivating the land with corn 
or grass, produce effects similar to the crouding 
of a hot- house, so as not to leave an inch of 
surface unoccupied, by different varieties of ve- 
getables, without extending the atmosphere in 
v^hich they grow. The result of this practice in 
conservatories, experience has invariably prov^ 
to be bad ; and there is reason to think, that 
the extension of our agriculture and pasturage^ 
beyond a certain point will render our Climate^ 
in Spring and Summer, very precarious ; and, on 
the average, our seasons will be less propitious to 
the culture of corn and fruits than they have 
hitherto been. The arguments against extend- 
ing our agriculture, so as to clothe our barren 
heaths with a luxuriant vegetable surface, (the 
injurious tendency of which, in this already too 
crouded Climate^ has, we trust, been satisfac- 
torily pointed out) do not, by any means, in- 
clude proposed improvements in our woods, 
morasses, or any other moist exhaling ground ; 
on the contrary, the better cultivation and 
draining of these are highly favourable to the 

stretch their hands to a more genial Clime. The herbage 
looked uncommonlj green j but the growing corn appeared 
dingy and black. The verdure of the other arose from the 
abundance of rain."-— Ffd. Mawman's Tour to the Laktt^ 
4^c. 
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Climate, and should be as much promfoted al 
possible. 

As the Population of the country increases, it 
will necessarily occasion an extension of culti- 
vated surface; and we shall then find it to be 
of greater importance than evcr^ to remove, not 
only superfluous trees> but every blade of grass 
which exhales for no useful purpose ; that the 
atmosphere may be preserved in a proper state to 
suit the culture of the more useful and essential 
classes of vegetables. Dry heathy commons, 
where the vegetable surface is scanty, like fallow 
fields in sunny weather, heat the air in contact 
with them, and increase its capacity for mois^ 
ture ; so as to absorb the vapour exhaled from 
the cultivated fields, trees, quick hedges, &c. ; 
thus contributing to dissolve clouds into tran- 
sparent air. Not only England, but all the Eu- 
ropean Continent, will revert, in point of Sum- 
mer Climate, when the Population increases, so 
as to require the general culture of dry barren 
land; though, for the last eighteen Centuries^ 
the reverse has been the case, from the reduc- 
tion of exhaling surface,- by the culture of such 
land as was previously in the state of wood and 
morass. So well persuaded am J of the truth of 
the principles I have advanced, in respect to our 
Climate in future, during Spring and Summer, 
that it would be a desirable thing, in subsequent- 
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Inclosure Bills, that, amongst so many other re- 
.6trictivc clauses, one were regularly introduced, U 
prevent the inclosing with any kind of obnoxious 
fences J especially hawthorn ; and another fo 
lenact, thai the respective fields should not con- 
sist bf less than fen^ fifteen, or twenty acres , aih 
fording to the circumstances of the portion of 
waste to he inclosed. There would be much 
less objection to Furze, or Holly as a fence, ot 
any other vegetable which does not protrude its 
yernal foliage top early in the Spring, or exhale 
much moisture in Summer. 

m 

The same inconveniences attending inclosed 
land, in encouraging pasturage rather than til- 
lage, were felt when the system was first gene- 
rally practised, about three Centuries ago ; for, 
according to Lord Bacon, Henry the Sevenrfi 
wished much to encourage Agriculture, and 
jhus render the cottagers and villains indepen- 
dant of the great Barons. Guthrie, in his His- 
tory of England, says, speaking of the state of 
the nation in 1400, that " The late civil wars 
(between the houses of York and Lancaster) had 
nearly put an end to Agriculture,^ almost tq the 
depopulation of the State. An infinite quantity 
pf arable lands were now necessarily turned into 
pasture; industry was thus contracted within a 
very narrow sphere ; villages and towns were \t9% 
pmpty ; the Church was deprived of it^ ^ythe^^ 

a 



301 On tie Infiumtt - 

and the King of his most valiuible subjects. But 
this vast use of pasturage had one great advan- 
tage in it, which was^ the encouragement of in- 
closures ; for it does not appear that it was then 
much the practice to inclose arable land. The 
great art therefore was^ to convert these inclo- 
sures, without discouraging the practice, into 
arable land, and thus to prevent depopuiatmg 
fasiwagesr This was done by an ordinance^ 
anactiog " That all houses of husbandry that 
wer^ used and occupied with twenty acres of 
ground, should be manured and kept up for 
ever, together with a competent proportion of 
land to be \ised and occupied with it/' This 
act, as my Lord Bacon very justly observes, in a 
manner forced the occupier of such bouses a^ 
are described in the same, to raise themselves 
above th^ degree of cottagers, or villains, and to 
become men of property and substance.'*^? 
Guikriis JTtst. of England^ /, 795« 

The deep and sound policy of Heqry was very 
conspicuous in this business, and proved of 
great advantage to the monarchy, by the crea* 
tioh, or rather extension, of that useful class in 
community, an independent yeomanry; ^nd in- 
creased Population, by encouraging Agriculture : 
which enabled the Country to raise soldiers 
without hiring Foreign troops; as was the prac- 
tice in France and Italy. And as Lord Bacon 



quamily exprtssed % *^ Thus did the King 8e« 
cretly sow Hydrds teeth^ whereupon should 
pse armed men for the service of this King- 
dom, 
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CHAPTER XVr. 

On the Influence of aqueous Surfaces on the 

Climate. 



±T has already been shewn^ that Agriculture 
improves a Climate disposed to coldness and 
humidity^ by occasioning less cloud ; thus ad^ 
mitting more heat and light to warm and fer* 
tilize the earth, and by dissipating less heat in 
the process of evaporation. Henee it is evident 
draining of land, fallowing the ground, and the 
formation of wide turnpike roads, tend to ame* 
liorate the Climate of this country ; but artifi* 
cial Irrigation,^nd the increase of aqueous sur* 
face, by making Artificial rivers^ ornamental 
lakes, floating docks, &c. increase the disposi* 
don to cloudiness, and consequently to coldness 
and humidity. Within the last thirty years, an 
enormous aqueous sur&ce has been presented to 
the influence of the Sun and Air, by the forma* 
tion of numerous Canals, for the conveyance of 
merchandise, under the denomination of Inland 
Navigation. I do not mean to question the uti* 
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lity of these Artifieial rivers, in facilitating cdtii* 
mercial intercourse, and as afibrding a cheapen 
methdd of conveying wares and merchandise 
from one part of the Island -to another, more 
especially the heavier articles: The spirit and in-« 
dustry^ so peculiar to the Eilglish Nation, has 
perhaps in no instance shewn itself so conspi^ 
cuously as in these expensive and ingeiiious 
works; but ah extension of aqueous surface must 
be injurious to the Country, as materially affect* 
ing the health of the inhabitants ; and therefore 
unless vl^ry unusual ioipal 6t general advantages 
are to be derived to the Community, where new 
canals ^fe prcgected^ the People ought to pause^ 
before they give their cpnsent to the furtherance 
Df such sources of incalculable eviL By con-^ 
sidering Canals &s.an lauxiliary^ I am very far from 
supposing them to be M^ sole Cause oi i\\Q late 
Coldness and cloudiness of our Seasons; the 
principal causes will be found to be those which 
have beeil already enumerated; otherwise we 
should not experience such fine clear Autumns 
us we generally of late years have done^ after 
the crops are removed, and vegetable foliage 
begins to lose its activity in ejih^ling moisture. 
As the evaporation from Canals are as great, and 
indeed greater, in the Autumnal than in the Ver- 
bal season, still there is little doiibt, but iheyj in 

X 
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a degree^ contribute to increase the Tapouf and 
cloud of our unsettled atmosphere. Water is 
Hot so much heated upon the surface by the 
Sun's influence as Land ; for, being transparent^ 
the rays are admitted so as to heat it to consU 
derable depths ; whereas the outward crust only 
of the earth is heated, and, from different rew 
fleeting particles, this heat is communicaled 
downward very slowly. As far as the results of 
my experiments have gone, I am disposed xo 
think evaporation from Water is greatest, when 
such Water is at a higher temperature than tb<i 
air, and least when the air and Water are pre* 
ebely at the same temperature. — Fid. Hamiti^n 
in Irish Philosophical Tyansacfi(ms. Vegetable 
surface is said to exhale one-third more than 
aqueous surface.— -(i'^ Qd Vol. FhiLTrans.pagf 
150.) This must depend on the nature of tiie 
, vegetable surface. Tracts of land covered witb 
luxuriant crops of grain, gnt^s, or extensive 
woods, during part of the year, eicbale more 
than the same space covered whh water ; but 
takipg in the whole Year, mcluding night and 
day, perhaps the same extent of aqueous durfac^ 
may be found to exhale more than vegetabte i 
the reason of which is^ that, in* a calm night, ve- 
getables, according to the ingenious and accu- 
rate experiments of Dr. Hales, give out but little 
water to the Atmosphere. In feet, the process^ 
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ad io Ve^efable^^ it the rdver ^e \ fyt^ In 4 calm 
state of the itoetumal ^ir^ trees and planit la^ 
cftase ifi Weight by the absorption of dew ; but 
aqiaeoui surface havitig been prei^iously heated 

, in the day, affords a very ktge qiaiuitity of 
Vapour to the cdd iiir, which descends to the 

. earthy during a calm flight ; uilless the cold is 90 
giMt as to produce coDgelatbil t dnd ertn then 
it has betn proved, that the evaporation still 
goes on.'^^Vid. fVaisoni Chem^dl Bsssjs. 

After a hot day in Summer, I have found that 
lEHir rivers; canals, ponds^ &c. if fudly etposed to 
the Sun^ are heated to seventy degreed ; and the 
told air which descends on ui in a cdlm nighty 
is frequently tooled below fifty degrees; the 
difference ^( temperature being thirty degrdes, 
our rirei-s^ canals, &c« snfiok^ like a boilihg ciU 
dron, and the vapour, or^ as it is usually called^ 
fog, is seen hovering dv^r them till after sun* 
rise, and again late in the Evening. It is thost 
perceptible if thb observer be situated upon an 
^eminence, at some distaiic^ from such canal ot 
pond. Ffesh water lakes, or rivers, probably 
jgive outf more vapour in proportion to the sur^ 
face exposed to air than the saline ones; for we 
find that pure water boils at two hundrsd and 
twelve degrees; whereas, sea- water requires to 
be heated to two hundred and twenty-three de- 
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grccs by Fahrenheit, before it begins tQ boil j 
and we find that, if substances are moistened 
with the following liquors, they evaporate at the 
common temperature of the atmosphere, with 
more or less rapidity, According to the respective 
temperature or degrees of heat at which they 
boil. Thus, if a board be moistened separately 
with sether, alcohol, and water, the asther will 
dry up first, then the alcohol^ and lastly the 
water ; and as these liquors boil at different tem- 
peratures, we may presuoie that fresh and salt 
water follow the same laws ; I am therefore in* 
clined to think, that experiment will prove our 
rivers and canals do evaporate more, in propor-» 
tion to ther respective surfaces, than the Sea. 

Independently of the unfatvourable influence 
which Canals have on the Climate of this Coun- 
try, there are other considerations of high poli- 
tical importance which imperiously call on the 
Legislature to withhold their sanction, in some 
particular cases, from the further extension of 
the Canal system. The particular cases here al- 
luded to are, when these artificial rivers are in- 
tended to convey produce fi-om one sea^port to 
another ; thus if Canals were nude to communi- 
cate firom the Counties that raise a surplus of 
grain on the eastern side of the Island to those^ 
which consume this commodity on the westeni 
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«idei as^ for instance^ firom Ncufolk to Lanca^ 
$hi^e ; such an internal navigable conimunica-* 
tbn might perhaps add wealth to iodividuals^ 
Of facilitate the conveyance of gr^n, without 
risquing the article to damage^ or loss by Sea ;* 
but, in a national point of view, it would be im^ 
politic in the extreme : as such communications 
through the interior of the Island, would lessen 
the Coasting trade. A sailor may be as perfectly 
initiated in the art of navigation and its tactics by 
sailing from Lynn to Liverpool, and from Li- 
verpool to Lynn, as by a voyage to the West 
Indies ; and, in seamanship, ten fold more : but 
the dragging of a canal boat can give a man no 
more the idea of ploughing the trackless Ocean, 
than the driver of a waggon could, by such oc- 
cupation, learn the art of surveying. Parliament 
has, I grant, not overlooked this circumstance, 
^s may be seen by the restriction on the Pad-* 
dington canal, not to carry coal to the Metros 
polis, lest it should injure the Coasting trade to 
Newcastle, Yet perhaps still further caution is 
necessary ; an Englishman should ever keep in 
view the possibility of losing our colonial inter- 
course in the eastern and western parts of the 
world, and also the best guardianship, our mari« 
time defence. But so long as the Chmate of the 
pastern side of our Island continues more dry 



and fmowDabla to fhc pnxluctioa of gnda tbaii 
the westera, w^ ^ust GODtinue to possess a 
Ceostiiig tnule, and thus have respect to a cer- 
tainty, Father than an imctTtaanty, in a case of 
such gcnerally^acknpwkclged National iqipoi^ 
tance. 
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CHAPTER XVII. 

Imperfection of our Meteorological Knowledge^ 
Means of extending it^ &c^ 



]MlET£QR0L06Y is a scieo€e at pm^nt 
quke in it& infancy^ although philosophers have, 
for centaries^ acknowledged its utility ; yet, fcom 
v^rioua cauaes^ Mttk progress has bceo made ia 
dlacidating the procesa of Nature, that is daily 
aad houriiy impressiag our senses with effects 
which prodqce no trifling iafluence on our 
health and happiness ; one day we exdaicn the 
weather is fine ; but it will not last — ^and why ? 
because a neighbouring InvaKd complains of 
rheumatic paios ; or the fish leap on the surface 
of our ponds ; or the leech is m motion ; or 
mare-tail clouds are seen in the sl;y : but none 
attempt to inform us> why such omens forebode 
a change of weather. Lord Qacon has writtea 
Tojuminously on the subject ; but in his daya 
this branch o£ science could make little progress, 
for want of instruments calculated for expen^ 
memts of this nature. About the a^ra of this 
great cruin*9 deaths two very important ones w^^ 
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invented, the thermometer, by Drebbel, apd thff 
barometer by Torricelli ; the former shppj^jng 
the variations pf t^mper^tur^, the latter the 
weight or pressure of the aerial Ocean, in which 
lye exist: since which time the hygrometi^r and 
electroscope have been invented* The hygro- 
meter is the tnost imperfect instrument we at 
present possess, as -it does not shew the actual 
quantity of water dissolved in atmospheric gir, 
or combined with it ; for no two instruments of 
the kind are so exactly formed or graduated, as, 
under different degrees of temperature, to enable 
^s to make a just comparison : it is likewise lia- 
ble to variations from currents of air, where the 
quantity of moisture is precisely the same. When 
we are better acquainted with the powerful ef- 
fect of electrical agency in producing changes in 
the state of the Atmosphere, I am well per- 
suaded that the electroscope will be found to be 
jui instrument of the highest importance. 

Possessed of these mechanic aids, we have 
great advantages over the Ancients ; and in these 
times, where every other branch of science is 
piaking such a rapid progress, it is a matter of 
surprise and regret, that we yet possess so little 
iqformarion on this subject 1 Storms, attended 
with peculiar meteorological phaenomen^, are 
frequently happening ; electrical influence, on 
g vast scale, often surprise^ us. with exhibitions 
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of such wonderful, sublime, and awful effects i% 
to appal the courage of the stoutest heart, and 
even to awaken in the breast of the infidel sen- 
sations of terror and alarm. Mr. Kirwan, with 
great propriety, observes, that *^ there is no Sci- 
ence in the whole circle of tho§c attainable by 
man, which requires such a compiracy (or such a 
combination of means) of all Nations to bring it 
to perfection, as Meteorology ; nor is there any 
perhaps more conducive to his security and 
comfort.^' In fact, local remarks cannot enable 
us suiEci^ijtly to extend our knowledge on this 
subject ; obj|eryatiion3 in one Kingdom, or even 
in one Hemispherfi aloi^, can never effect this 
great, and desirable work ; observations must be 
simultaneous throughout the Giobe, and made, 
if possible, in various Climates and different de- 
grees of latitude and longitude ; otherwise we 
cannot trace the connection with each other, of 
the phaenomena observed. Many learned So- 
jcieties throughout Europe have proposed," and 
some, as those of M^nheitn and Paris, have 
made, very useful enquiries on the Subject, as well 
as ascertained very important facts, by' the 
answers received to many of them, Mr. Kir- 
wan-s remarks on the temperature indifferent 
latitudes^ with the causes producing the varia- 
tions of the annual medium, caused by the ele- 

yatipfi of tfieland above the level of the Scaj 



and the iofluemre of exhaling vegetable surface, 
or dry, stony, or sandy aoil ; is a work that will 
piOTC of great assistance to those jKrbo.are de- 
sirous of Meteorological enquiry. As yet the 
obsenrations have been nuich too local to enahloi 
us to trace the progmss of winds and storms i 
howerer, it may he hoped that polished and 
learned Rations will, at no distant period, unite 
in exerting themselves for the furtheraoce of % 
Science so nearly connected with the interests of 
agriculture, of commerce, and of health ; and 
consequently with the wealth and happiness of 
all civilized Society. 

" The study of Meteorology, says Mr. Kir- 
wan, difiers from other branches of natural 
knowle^e in this, that it does not enable man 
to alter the spontaneous course qf Nature, except 
in very few cases ; such as the alteration of tem- 
perature by promoting or checking vegetations^ . 
draining notorasses, &c.'* There is great reason^ 
however, to think that we may venture to ex- 
pect far greater effects than these ; there is no 
saying how far the mind of Man is capable of 
extending his researches into Nature ; and bow 
far^ in future, those already made may enable 
him to make more. If we were to take a ten 
trospectivc view of the innumerable iqaprove-, 
ments during the last Century, we shbdld think 
that every lover of science would t)e car<jfyl, qn 
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those occasions, hot to cast ft damp ii{)oa tho 
spirit of, nor depreciate out actual progressing irn* 
prQvement, Wh«t has been so progres^iv^y 
done proves the ratio, and that it is pf such im- 
portance aa to defy such kind of contfoul ; an(t 
we may, at $otne distant period, even attempt 
the amelioration o£ the weather, or at least to 
/counteract extretues of drought ox moisture; and 
perhaps even to precipitate the fruitful shower^ 
or admit the genial influence of the Sun, as the 
wants of animal and vegetable life may appear 
to require, A further knowledge of electrical 
agency will doubtless, erelong, enable man t^, 
obey the command of his Maker-^*' To re^ 
flenish the earth and subdue it^^ Such an idea 
may perhaps be thought extravagant by some ; 
but such I refer to those wonderful and useful 
discoveries which have been made> and lately 
made, in equally abstruse branches of know-* 
^edge; as in Astronomy, Navigation, Chemistry^ 
and others, which to detail would b^ supcr- 
^uous« The half- brained witlings, who were 
cpntemporary with Bidhap Wilkins, no doubt 
ridiculed the prediction of the phiiosopbical Pre* 
late, when he asserted, that men wwJd^ at smie 
future feriod^ soar aloft in the atmosphere liig ' 
eagles ; but had they lived to see the aerial vqy^ 
ages of a MongoJfier, a Lunardi, or a Gamerin^ 
fhey would have corrected their ignorance ; nor 



Sl6 Jmperfechon of 

would their folly have descended, as it has, to 
Posterity. In fact, so long a^ it shall please the 
l>eity to continue the operations of Nature, and 
)iis greatest blessing to man. Reason, Natural 
Knowledge will progressively advance ; and none 
can or oughl to say ^e^y^ir human researches^ 
and human knowledge «hall extend. 

In addition t9 the circumstance of the vine 
maturing its fruit, so as to produce wine in Eng-r 
land five hundred years ago, and not at present 
before adduced ; there is another which shews, 
that the Climate in our days has changed in 
point of salubrity, which is, a declination in the 
health of the Human Species. The corporeal de- 
bility, now so much complained of, was totality 
unknown some Centuries ago, for proof of which 
the present race of men cannot (according to the 
testimony of our medical Professors) bear the 
copious evacuations and potent drugs, which 
were prescribed some centuries past. Ag^n — 
let a modern professor of the Military art put on 
the ponderous coat of mail as worn ^^ in days of 
yore,** with the usual appendage of helmet, 
shield, &c. the ability to do this, ^nd wear it for 
a whole campaign ; would be a fair criterion 
whether or not the Moderns have improved in 
health and strength, and the result would be 
(:onclusive. 

Id our attempts to assist Nature in agricuK 
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ture and medicine, we doubtless frequently 
commit errors, and counteract our own inten- 
tions ; but if our efforts proceed from a good 
motive, that of benefiting Mankind, we have 
every reason to believe our endeavours will be 
pleasing to the Deity. If the scarcity of grain 
in 1795, and again after the harvests of 1799 
and 1800^ could have been averted by human 
art^ and the consequent sufferings of the poor 
been prevented by its efforts ; surely such bene- 
volent service would have been acceptable, and 
obtained favour from the Father of our Spirits. 
Our reliance on God is not lessened because we 
plough the land and sow Corn, rather than 
trust for our subsistence to the precarious pro- 
ductions of unassisted Nature ; nor would it be 
by our Art, if we should discover any method 
of controuling the irregularities of the weather, 
land ameliorating the Clime. But our principal 
reliance must ever be on God, without which 
the most ingenious labours of man will be in 
vain. Suppose the same omnipotent Being that, 
once in the sublime language of Scripture, said, 
" Let there be light," were to suspend the re- 
gular course of Nature, but for three days, by 
withdrawing the influence of the Sun; in all 
probability animal and vegetable life would 
cease to exist, owing to the deprivation of light 
and heat, their essential supports. Having shewn 
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that any attempts to improve the (JHmat^ oif the 
Country in a more direct way than ha$ hitherto 
been done, arc not inconsistent with that Dirine 
Revelation, which we can never too highly prize; 
it is proposed to suggest the possibility of effect- 
ing a change in the electric state of the lower 
Uratum af air throughout the Ishnd of Great 
Britain^ at those times vtifyy when the extremes of 
heaty eold^ droughty or wety are so considerable 
as prove the efficacy of some change being be- 
neficial to animal and vegetable life. Previously 
to entering on this part of the subject, it may 
not be uninteresting to suggest a few hints more, 
tespctting the probable means of extending our 
meteorological knowledge. With this view, our 
first step must be that recommended by Mr* 
Kirwan and others, to establish Corresponding 
Societies in different parts of the World; these 
Societies must be furnished with similar appara- 
tus, equally adjusted, and graduated in. their 
construction, for making observations on the 
Weather. In tnir own Island it will be necessary 
to procure registers, carefully kept, from th^ 
4iiffercnt parts of the sea-coast, and from those 
parts of the country situated in the interior* 
The various states of the barometer, thermo- 
meter, hygrometer, and electroscope, should be 
carefullv noted ; with the variations and the de- 
grces of wind^ as well as the diurnal and noe* 
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tarnal aspect of the beavens discriminately 
marked ; the appearance of the sky ; and in fa- 
miliar language, such as might be understood 
by the respective and distant observers : iot in-*' 
stance, whether tlie Sun is totally or partially ob<*> 
fcured by vapour — whether the clouds are 
mottled, or fleaky — ^whether they assume the ap- 
pearance of horizontal streaks, or appear in radii 
apparently from a centre ; — or in masses of dense 
▼apour;— or loose and fleecy ; — or those familiarly 
known by the name of mare^aii clouds — with 
any other new or accustomed phenomena. The 
CO mmon terms fair, cloudy ^ or wet^ are insufii- 
rient for forming a judgment of the weather ; 
as the term fair is generally at present expressed 
only in opposition to rain, without di^inguisb* 
tng whether the atmosphere is obscure, dull, or 
bright. The appearance of the stratum of air 
on the earth^s surface, that is the space between 
the clouds and the Earth, should be always accu- 
rately described. Is there a blue haze ? white 
mist? dense fog ? or is the air transparent ? which 
is the case when distant objects appear more 
<han commonly distinct and near to the eye of 
the observer : The temperature of the Ocean at 
full tide^ should be frequently ascertained, as it 
will be found to have considerable influence in 
these respects on an Insular Country. By the 
.fenuirks of observers, stsitioned in various pares 
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of our Coasts^; we should soon be enabled to dis-^ 
cover, when vapour is. wafted in from the Sea, or 
generated by the aqueous and vegetable surface 
of our Island. During a tidrth-west wind, which 
is frequently attended with storms of bail and 
rain, and usually experienced in the Sptidg, ait 
observer, stationed on the coast of Sligo, in Ire-^ 
land, or Denbighshire, inWales, might ascertain^ 
whether the disposition of the Atmosphere to 
Storm and cloud came in with the air from tho 
Atlantic Ocean, or was generated by the va^ 
pours of our own Island. It would be desirable 
also again, that the temperature and blue hazy 
appearance of the Atmosphere during the north- 
east winds, so common in May and June, 3hould. 
be noticed by observers on the north-east coasts 
in the Counties of York, Lincoln, Essex and 
Kent ; and by others, on the opposite western 
Coasts of Pembroke, Devpn^ and Cornwall; so 
as to determine what changes in temperature 
this wind undergoes in its psls^ge over the 
Island ; and whether or not the degree of haze 
increases or diminishes by its progress from 
either quarter ; and whether the vapour is more 
or less disposed to produce storms ? 

By such comparative observations on the 
XJoast, conjoined with those made by others iii 
the central parts of the Kingdom ; we might ra- 
pidly proceed in Meteorological science, or as \i 
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u tomsxMifycAUd a knowledge of the W)^>therw 
The obscrvafiooa made in the interior qf thft 
country would enable, m eA all times to tr^ce 
the origin and psrcgf ess of •storms ; in situations 
where tillage or pasturage is most atfeendcd to>. 
the effects of Spring frosts ahd- blights jshould be 
particularly noticed, as well as the first appeaX'N 
ance of the Aphis, and Coccus, the caterpillar 
and larv» of other insects on fruit trees, and par<s< 
ticularly those peculiar to the hop planMhai 
The first opening of the Vernal foliage on trees 
and hedges in the Spring, should likewise be rt^ 
marked, and compared with the starting up of 
grass on the highly*manured pastures in the 
neighbourhood of towns; and on those also 
not assisted with manure, as well as the natural' 
herbage on the commons and wastes/ Scxne 
attention should be paid to the effects of thun«i- 
der storms, in destroying the Aphis and othet 
destructive Insects, the pest of fruit and hop 
plantations; and the first appearance of the 
mildew or rust on wheat, should be particularly 
observed, and remarks made to ascertain, whether 
or not the riioisture, which occasioned the dis- 
ease in its commencement^ was attended with 
wind and rain, or a close damp state of the air. 
The different kinds of soil, where the crpps^ from 
the disease, suffered most, should be noticed^ 
and the situation of the land for Yentilation, 

Y 
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with the height of the fences^ size ofinclosures^ 
and vicinity to' coppices, trees, or hedge-rows. 

The disease in qtrestioD, is an increasing evil ; 
n^e oQght therefore to have recourse to every 
measure possible, to discover its true cause^ 
that we might be-able to arrest its future pro- 
gress. Wheat-land highly manured, it has been 
remarked, generally suffers more from mildew 
than such a» is in a more moderate state of cul- 
ture, on account of the increased luxuriance of 
the plants, which require a drier state of the At- 
mosphere to absorb the perspired matter than 
plants of more humble growth. The great mil- 
dew, which nearly destroyed the crop of wheat 
in the Island of Sicily in 1 804, was occasioned 
by moisture of the Spring, in the month o£ 
May, when the wheat was in bloom ; but I 
must remind my readers, that the Harvest, owing 
to situation, is much earlier in Sicily than in 
England: the rains therefore, which happened 
in May, produced the same effect on their crops 
as the like weather wouM have done on ours in 
' a more advanced part of the Year, The mildew, 
which happened in Sicily, appears to be the 
s^me disease as is known by that name in Eng- 
land i it began first in low close situations, 
where there was little ventilation, and gradually 
spread over almost every part of the Island. Deep 
and' highly- manured lands, we arc informed. 
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^ufifercd most ; and graTelly, rocky, and other 
<]ry soils, the least; where the crop is thin, it 
appears to have suffered more from mildew than 
such as was sown thicker ; which was probably 
owing to the increased luxuriance of those 
plants, least crowded together, from their roots 
thus acqmring more nutrimen*. If people could 
be persuaded generally to adopt the use of Cone 
wheats it would be of vast importance, as the 
drier lands, and every kind of soil, except very 
light lands, subject to the mildew, -would be 
likely toproduce better crops than they do, when 
sown with the Lammas varieties. If Cone«were 
the only wheat used for bread, and the whiter 
kind reserved for pastry, it would probably with- 
out any othier measure, make up, on a seven 
years average, the deficiency of the whole quan« 
tity now imported in that period^ What a na* 
donal saying would this be ! ! The bread from 
icone wheat is as palatable and wholesome, if not 
more so, than the Lammas ; and if an example 
were set by the higher orders of Society, per** 
haps fashion might introduce it into general 
notice. 
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CHAPTER XVIII. 

An Enquiry into the Cause of Winds ; parHetdarfy 
those which are experienced in Great Britain^ 
&e. 
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A-S Winds have a great influence on the wea*- 
ther, it is highly important that we should bis 
better acquainted with their origin than we at 
present are. Since the time of that great phi- 
losopher^ Lord Bacon, modern enquiries have 
thrown somelight on the subject ; wecaii nowac^ 
count for Winds blowing from cooler tb warmer 
parts of the Globe ; although the violent gales, 
which so freqUeritly proceed frotn hot to icold 
countries, are not yet accounted for in so satis- 
factory a manner: the ascent of smokd in a 
chimney sufficiently explains the phenomenon 
of a wind blowing in the formei' instance. On 
this principle, the causes of the diurnal and hoc^ 
turnal sea and land breezes, experienced in tro- 
pical Islands, and even on our own shores, in 
settled weather, become instantly obvious. Be- 
sides the occasional land and sea breezes, there 
is another Wind experienced in the equatorial 
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parts of the earth, blowing almost constantly 
from the East ; which is occasioned by the reci-> 
procal effects of heat and cold, combined with 
the diurnal motion of the Earth, This Easterly 
current^ in the West-India Islands, is liable to 
a diversion towards the South-east, or North- 
east; for instance, when the solar rays fall with 
.greatest force on the North -American main, in 
May and June, Jamaica and the adjacent Islands 
will experience a South-east breeze ; but when 
the land is heated most in South-America, the 
JSTorth-east winds are, by the same reason, more 
prevalent. Between these two periods they ex« 
perience calms, with shifting winds, at which 
time the rains are frequent ; the water, which 
had been previously taken up by the atmosphere, 
being returned again to the earth in torrents, at« 
. tf qded with peculiar electrical phenomena ; such 
as tornados, hurricanes, water-spouts^ and earth- 
quakes. 

Another cause of Winds, 4jnd the most fre^ 
qpent one, in temperate and polar climeeT, is 
probably .occasioned by the frecipiiatian of water 
from the Atmosphere. Wh^n the w^ter, which 
is evaporated from the surface of the earth or 
sea, appears in the state of transparent air, it 
may be said to be dissolved or combined with 
the atmosphere ; and when in the state of vesi-* 
/;i4ar vapqyr or cloudy i^ is not CQa)ibii)c4 .bvf( 
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-floating in a state of mixture, like dust, smoke^ 
or any other extraneous matter. Thus if sand, 
rcsin, or any other substance that is nearly inso- 
• luble in water, be mixed with that fluid, it does 
not add to the weight of the water, as a resisting 
medium ; but if sugar or salt are mixed and al- 
lowed to dissolve, the hydrometer will shew a 
considerable increase of specific gravity t if any 
chemical agent be then made use of to precipi- 
tate the sugar or salt from it, the specific gravity 
of the water will again be reduced to what it was v 
previous to the experiment. Now we know that 
water is much heavier than atmospheric air; 
consequently, if a portion of water is held in a 
state of combination or solntion in air^ by means 
of heat and the electric fluid, the gravity of the 
compound is increased ; and when such dissolved 
water is precipitated again to the Earth, the At- 
mosphere consequently becomes lighter. If, 
therefore, we have a continuance of dry clear 
transparent weather in Summer, the barometer 
gradually keeps rising, owing to the portion of 
water which is daily dissolved, and combined 
by means of evaporation, proceeding from the 
Land and Sea. The same thing occurs in Win- 
ter, especially in frosty weather ; the 2At being 
then calm, its electricity is well preserved by the 
coat of ice on the surface of the ground, which 
is an imperfect conductor ; and as evgporat^f^ 
6 
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from ihe Earth is thus diminished, we hare tran- 
sparent days, as in Summer; and the vapour 
given out by the Sea, and that arising from ice 
and snow, being dissolved in the atmosphere, 
sbdd to its gravity. Hence settled frosts are at* 
tended with a high barona^ter; but when a thaw 
Commences, we , are apprised of the change by 
a sudden fall of the Mercury, owing to the dis- 
solved water returning to the state of cloud, or 
being precipitated in the . form of snow or rain^ 
'The heat, which entered into combination 
with the water during the evaporating process, 
appears to exist in a latent state, as it is not dis* 
coverable by the thermometer, when the aerial 
compound is transparent ; but when it reassumes 
the state of vesicular vapour, previous to its 
being again precipitated to the Earth, the heat is 
.again given out, becomes perceptible to the 
senses, and discoverable by the thermometer : 
hence the warm close sta^e of the air invariably 
felt during a thaw after continued frost. If the 
thaw and precipitation of water extends to that 
part of the Continent, situated to the North-east 
of us; for instance, in Norway^ Sweden, or 
Ilussia, the diminished gravity of the atmos^ 
phere in those places causes a stream of air to 
pour in from the South* we^t ; occasioniixg violent 
^ales of wind in its passage over our Islands, and 
generally is preceded and accompanied by a hu^ 



haxovo^ter. This iasmnneiit pro^efr the trmh' of 
^he theory, which accoii^ts fpr these wia^s ; for 
if the Winter gales, which we so coHin^QDly e^ 
^perience in this Qimaie in open weather^ weie 
occasioned by an accumulation qi a^r to the 
South-west of us^ the barcunettc would rke^ not 
fall^ during the passage of the air ; as in this case 
it would be accumulated over our beads, ixiste^ 
pf being drawn off. 

The theory of a freei^itation of w0f^ in brte 
place occasioning a wind and fall of the barome? 
ter in adjacent countries, may be famibdoly ex- 
plained by cQinparifig its effects to the rise^an^^ 
^all of waler in a milUpond * : Suppose an in* 
stFument fixed in the bottom of the pond, acting 
on the principle of the barometer, so as to mea- 
$yre the height of the impending cplunm df 
5!irater. If an additional stream of water be tiien 
tSuppUf^d at the head lof the )pond, it wou&d joCi- 
^fiasion a current to pass am* the plaoe ^heretdie 
instrpm^ot is stationed ; the fluid in k will then 
rise; buf, on the contrary, if. the jflood gates 
we opened, and the water is:5affci(?d to be drawn 
<>fF, a ciirren]: is again created; :but*this^uatic 
barometer vvpu}d npw fell, owing to the dimi- 
nished gi:avjty of theiocumbfentfluid, for thus 
the height of the impending column is lessened. 

* This'cofTe'sponas ^ith observations iriade in Ameriea 
by- the iDgeai*i»©r. Fra»kiin.-*i;W. PronkUffs Works, 



The jgaks of ^nd from ibe Scmtb^ivcsl:, $o pte- 
TaleBt in miM winters, may be^accobtited for e» 
a skrdlar prtndple ; that is, from a mductioQ of 
die specific gravity C3ff the atmosphere in tto 
North-east, by precipitation of water: and ac- 
cording to the extent and rapidity will be the. 
degree of Tiolcnce, which we experience from 
ijie passage of the air, which' presses m to re^ 
$tore ithe equihbrium. 

This may be jmade £tmiliar to observation^ 
and confimied by experiment thus-^Supposing 
a considerable prec]pirt:ation of aqueous mia^tter 
frtsm the atmosphere in iltissia or Siberia, a iship^ 
steatianed^in the Baltic, will first experience the 
Meamof air; aext the isarometer will &11, and 
the wind anegularly ccrnimence in Sweden, Den-* 
inark, aiifd on the Norf h-east coseit of Eogland, 
extending 4lius in a South-westerly direction, the 
Mei^ury continuing low, till the eqmlibrtum i$ 
restored ; when the storm is over in these places, 
it then frequently rises very :suddenly; for as 
soon a$ the equilibrium is restored, the neigh-* 
bouring Countries comn^only expedence an ac** 
cumulation of air, occasioned by the motion of 
the strcarti, continuing after the effect ceases; from 
the law of moving bodies, called ws inerti^^ 
which causes them, once put in motion, to pro- 
ceed in the same line for some time after the im* 
pulsive c^use has ceased to act. 
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The stream of air experienced in England;^ 
^hen a precipitation of vapour happens in Rus- 
sia or Siberia^ is not confined to one point of the 
Compass. Thus, supposing a copious and ex* 
tensive precipitation from the Atmosphere to 
happen in the northern parts of Russia, then 
will Sweden, Denmark, England; and Ireland, 
experience Gales of wind from the South-west ; 
in France, South South-west ; Germany, Italy^ 
the Adriatic and Euxine Seas, it will be due 
South; in the neighbourhood of the Caspian^ 
Sea, South South-east; Tartary and Kamschatka, 
South-east and East * ; and from the polar re** 
gions, due North. Tliis hypothesis is strength- 
ened by the circumstance of our never experi- 
encing violent gales from the South-west, except 
in open weather ; that is, we have ao very high 
winds from the South-w^st, during a settled irost 
en the Continent; sometimes thesQ Gales of 
wind continue for a fortnight or (hre^ weeks to- 
gether, with alternate calms or gentle winds, at- 
tended by great fluctuations in the barometer ; 
as was the case in January 1 806. The conti- 
nuance of these gales probably might be ac- 
counted for by the current of air, proceed* 
ing from the South-west, which, being highly* 

* Captain Cook noticed the violent gales ot wind occa- 
sionally experienced at Kamfchatka^ from the East and 
Soalh-east* 
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charged with humidity, is frequently precipi* 
tated whenever it arrives in a colder Region, 
cither from the change of temperature, or from 
a variation in its electric state : both which oc- 
casion the same sort of weather frequently to 
happen. But the precipitation of water from 
the Atmosphere may not be always at the same 
place ; for instance, if it happen in the German 
Ocean, the Baltic, Norway, Sweden, or Russia, 
it will cause a South-westerly wind in England ; 
but the exact point of the Compass, whence this 
wind will blow, will depend on the latitude and 
longitude of the country where the atmospheric 
precipitation occurs^ Heavy rains in France, or 
the South of Germany, will occasion a fall of 
the barometer, and ^ North-west wind in Eng- 
land ; again, a South-east gale may happen in 
consequence of heavy rains or snows in the nor- 
thern parts of America, or the parallel parts of 
the Atlantic Ocean ; a storm from the East, by 
the same rule, may arise from rains in western 
parallels of latitude ; a storm from the North, 
from rains in Spain. 

These conjectures are founded on careful ba- 
rometrical observations, but cannot be con- 
^rmed until scientific men, in different nations, 
agree to turn their attention to the same impor- 
tant point, and keep accurate registers of the 
veathcr, 'Yl^t the South-west and Westerly 
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winds arc so vmknt in this Clp\intry^is ONyiflg tp 
the slight .opposition which air meets -w^th in 
passing over the Sea^ campartd imfh tfiatitmeeijS 
wiih in iis passage itver extensivti tracts of lani^ 
-where it is cx)ntiQpally experiencing obstriKtions 
from woods or mountains i sotjiat if a cq^mqik 
piecipitation happen irn the neighbourhood pf 
tSt. Petcrsburgh, the curreiit of air which in this 
case will ^proc^ed irom the Atlantic^ passing 
«ver England from xSxf^ South-we^t, will be naooe 
yiolent than that ^ii:h passes over Germanjr 
lirom the Mcditermnean. These violent cur- 
tents appei»* chiefly to be confined to the hwer 
$tratumof airs probably cs^used by its greater 
comparative density with that in the Ugher re-- 
giwis 9fihe Attmsphere. . After a fell of rain^.the 
rbacometer usualty rises, and would always rise, 
in case there was no pt^ipitation in the vicinity 
te draw .ofE a portion of air from the place of 
observation. This rise of the Mercury after rain 
IS occasioned by (the air blowing in from adjacenjt 
l^laces, where the density is greater, and from 
the continual evaporation of water. When thi5 
air becomes heavy, from the solution of vapour, 
in one part of the. earth, it will gravitate to the 
contiguous parts, to restore the equilibrium, 
which will cause a wind with a rising and high 
barometer. 

Thus in a continue frqst.or settled ^ry we^- 
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tTier on those parts of the European Con<inenf, 
lying under the same parallels of latitude with 
England, an East wind will be the consequence; 
becaxtse the air is rendered heavier from the 
diurnal quantity of water absorbed by evapo«- 
ration. Suppose by this process the barometer 
in the North of Germany, Holland, Prussia, 
and other interior parts of the Continent, to be 
raised, in a situation nearly level with the Sea, to 
thirty inches and a half ; and the barometer in 
the same parallels of latitude in the Atlantic, to 
be at twenty- nine inches and a half; we should 
then in England experience an East wind, with s 
rise of the Mercury, which would probably re- 
rnain at a medium height, between those coun- 
tries situate to the East ox West. The wind in thif 
case is not caused by a precipitation of vapour to 
leeward^ but an increased density to windward 
on the Eastern Continent. The Easterly winds 
experienced ia England, are usually attended 
with a rise in the Mercury, particularly early in 
the Spring, considerable evaporation taking place 
at this Season on the Eastern Continent, by the 
returning influence of the Sun. The air then 
becomes heavier than it is in the Atlantic Ocean ; 
consequently we experience an Easterly current, 
with a high barometer. The Air then in- 
creases in density, during its passage over the 
German Ocean: and Great Britain ; for we find 
1 
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cvapwation to increase in quantity during thd 
prevalence of these winds. 

It was foTHKrly supposed, that the high ba- 
rometer, which attends an Easterly wind in this 
Country, was owing to a Westerly current from 
the Atlantic Ocean meeting an Easterly one from 
the European Continent, and thus causing the 
air to become denser by accumulation. This 
supposition, however, will appear, on a more 
minute investigation, not to be well founded; 
not but that two winds may, under certain cir« 
cumstances, meet, and, in such a case, the Mer* 
cury will accordingly rise. When an Easterly 
wind happens in England, particularly if it be 
stronig^ and approaching to a storm, with a fall* 
iDg or low barometer; the most probable opi* 
nion is, that it is occasioned by a precipitation 
of rainror snow in the Northern part of the Ame^ 
rican Continent, or on the Western Ocean. The 
North easterly winds, so frequently experienced 
lA England in May and June, which are gene^ 
rally accompanied with haze in the Night, and 
a close warmth during the Day, are probably oc- 
casioned by a continuation of the stream of air 
which flows in a North-easterly direction from 
the Northern tropic at this Season ; for, in the 
month of May and June, Jamaica and the ad- 
jacent Islands experience a constant South-east 
vfin4 ; and this wind, between the Bermudas and 
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the Southern part of the North- American .msun^ 
becomes aNorth-^east mnd ; which, by drawing 
off a portion of air in that direction, causes the 
stream to continue as far as this Country. If 
ever: the timber should be removed, and the 
land pttt in a state of cultivation in the Northern 
parts of America, by which means the Country 
would experience more heat and dryness during 
Summer, it is probable this North-easterly stream 
may then become less frequent at this Season ; 
in England we should tb^n have a South-east 
wind in May and June, which would be an es- 
sential benefit to the Agriculture of the Couur 
try; as the air would then flow to usi from 
France and Germany,^ instead^of Lapland and 
Siberia; the. North-west wind, which is so pre<- 
valent in England at particular seasons, is caused 
sometimes by beat, and, at others, by the prc<^ 
cipitation of vapour in the South-east. This 
wind, which is most commonly felt in April 
and August, when it blows strong during the 
day, is generally succeeded by a calm at Night, 
and is probably occasioned by the land being 
heated in France^, and the South of, Germany, 
more than in England, Ireland, or the North- 
west part of the Atlantic: a diurnal breeze 
therefore sets in, which passes over England 
and Ireland in a North-westerly direction* But, 
when this wind continues equally high both by 
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Kigbt aiuM>s^p, it IS oooasionfidi by; a fnccq)ita^ 
fion of vapour in France and Italy^, tbe coast of 
SyriSy or other countries bordering an the JVfi^ 
diteoaneaa ^ it usually happens m Eehmarj and 
March,' and sometimes continues twa of three 
days together, with nident sqtuUs, attended, 
with showers of hail, rsun, or snow. Ijei addi« 
tion to these causes of wind, tbe future re^ 
SBparches of mankind will prdt>ably lead tx> the 
discovery that winds are genesated by ekctricai 
agency, or the influence of aerial tides, both 
of which may occasion curremts of air in the 
higher regions of the Atmosphere. 

It is a remarkable ciroumstance, that the ba* 
jrometer does ftof ftuctuate in situations within tkc 
tropics J in tht rvay that it does in tie high Nor^ 
thtm or Southern latitudes ; the usual height, at 
the standard level of the Ocean, in the neigb* 
bowhood of the Equator, being, according to 
Mr. Kirwan,. twenty-nine inches and a half, and 
seldom varying more than a few lines ; whereas 
in England, the variation is usually two inches 
and a half; and at St. Petersbqrgh, in Russia, 
three inches and a half ; which may be accounted 
for by the comparative regularity of temperatuft 
experienced in the tropical parts of the Earth, 
and the great variations in this respect in coun* 
tries situated nearer the Poles. Thus, for in- 
stance, on a considerable fall of rain on the 
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Island of Jamaica; the air, which will floT^r \ti to 
restore the equilibrium from the East and West, 
will be at the same temperature; or nearly so, as 
the circumambient air of the Island ; and, ac* 
cording to Mr. Kirwan, there is little variatioa 
of temperature in ten degrees North or South of 
the Equator: so that whatever current of air 
flows in to fill the aerial vacuity, made by the 
precipitation of vapour, the temperature being 
nearly the same, there would be no sudden con- 
densation, as in the case when airs, at different 
degrees ofheat^ meet each other. It is proba- 
ble, therefore, that the heavy rains, in tropical 
Countries, are occasioned almost entirely by 
' electrical agency. The copious evaporation 
from the heated Sea, in these latitudes, may 
likewise contribute to keep up the Atmosphere 
nearly at a standard weight; as the loss of 
gravity, from partial precipitation, would be so 
soon repaired by the quantity of water daily 
evaporated Trom the Ocean. During heavy 
rains, attended with calms in July, we find the 
barometer in England little affected, and, in the 
Summer months, it is very unusual to see the 
Mercury lower, than twenty-nine inches. 

Aqueous surface yields most vapour, when its 
temperature is higher than that of air, and 
the evaporating power appears at its minimum, 
when both are nearly at the same temperature^ 

Z 
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Tlius, in the Autumn, towards the end of Ocw 
tober, or in November, we have, in England 
usually frosty weather, from the heat the Sea bat 
acquired during the previous Summer, and tht, 
air being at this time cooled lower than the tern* 
perature of the Sea; but, towards the end of 
February, and in the month of March, when 
the temperature of the Sea has been lowered by 
the cold of Winter, and the Atmosphere begins 
again to be warmed by the returning influence 
of the Sun, the temperature of each becomes 
nearly equal ; consequently, at this Season, wc 
generally experience a drier and clearer sky than 
in November and December. Towards the 
middle of April and May, the luxuriant vege- 
table surface in England begins to raise such a 
quantity of vapour, as to obscure the Sun during 
the Day, and produce a great degree of cold at 
Night. In the middle of the Day, for an hour or 
two perhaps, the vapour is dissipated ; it then be- 
comes very hot, and this irregularity of the 
weather is productive of the many diseases. Ice. 
as already described, incidental to vegetable and 
animal life. Before the vegetable surface is fully 
expanded, .which is the ease frequently in the 
month of April, we have a North-west Wind 
-during the day, the Earth being then heatedt 
in France and Germany. Thia Wind^ sonae 
Ycaii, is again prevalent in Aijgust, the crop^ 
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at thii SeasoD, having been tomored on the 
Gondnent to the South-east^ they^ in conte-* 
quencc, experience an increase of heat^ wheH 
the North-westerly current again seti lo, ovet- 
£i)gland and Ireland. 

Accordmjg to a Meteorological Register, kept 
by Major Rook for sixteen years, that is, fronfi 
I7as to 1800 inclusive, the most frequent 
Winds in England blew from the South-west 
ahd ' North-west \ and, during the last eight 
years of this period, the South-west Winds have 
been more prevalent, and those from other 
quarters have been less so; while the average 
number of days in which the North-east Wind 
has prevailed, appears to have been much the 
same, during both periods. The cause of this 
variation probably arises from the changes which 
take place oh the surface of the European and 
American Continents. America, it is stated^ 
experiences less^ rigid Winters now than it did ji 
century ago ; and those best acquainted with 
the subject assert, that the Winters in England ' 
and Ireland have, for some years past, been ge* 
nerally much milder: but, from the insular si« 
tuation of these Islands, they must ever have 
experieneed a less variation of temperature than 
countries under the same paralld of htiH|<k;i 
even previous to the introduction of our Agri* 
cultural improvexneatd. 
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The question^ whether or not mild or severe 
Winters arc most favourable to animal and rege- 
table life in this Country^ has occasioned some 
diversity of opinion ; the bills of mortality are 
a strong evidence against the admirers of conti-. 
nued frosts; and the winters of 1794 and 1795 
have proved^ that neither the Agriculture nor Pas- 
turage in this Climate^ are benefitted by severe 
Winters ; for, in the Spring of 1795> the morta- 
lity amongst tl^p sheep and lambs^ from cold 
and scarcity of food^ was very greats and the 
deficiency of the wheat crop, the ensuing har* 
vesty was such as had not been experienced for 
several Years before. Moderate frosts^ such as 
we commonly experience in the generality of 
our Seasons, seem beneficial to our Winter and 
Springy crops ; but long-continued and severe 
frosts prove perfectly the reverse. Snows are of 
essential service to arable lands^ by preserving 
the crops from cutting Winds, and preventing 
the intense cold from penetrating far into 
the ground* As the snow dissolves, the earth 
absorbs it, and it consequently contributes to 
future fertility in two ways ; first, by furnishing 
oxygen air to the soil, which may exist in com- 
bination with the water ; for we find that water, 
procured from melted snow, contains a large, 
quantity of this kind of air, in a latent state, 
which will be evident either by boiling the 
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Mrater, or by exhausting the aeriform matter 
under the receiver of ah Air-pump. When th« 
water, which proceeds from the dissolution of 
tmow, penetrates the earth ; its temperature is 
at thirty-two ; so that the radical fibres of ve-. 
getables are cooled, which increases the living 
principle or excitability of the plant, and in- 
duces greater vigour when the genial warmth of 
Spring and Summer returns ; hence the adage, 
*^ If the grass grows in January, it will not grow 
in June." Modern Chemistry has exploded the 
absurd idea of Nitre being contained in snow. 
The fertility occasioned by the introduction of 
air into the interior of the soil from snow water, 
and the ^salutary coolness given to the roots, are 
reasons sufficient to explain, why snow fertilizes 
the land on which it falls. The most likely 
time for finding Nitre in any soil would be in the 
Autumn, after there had been a considerable 
time of previous drought. If the dust of ^oads, 
or the Soil of fallow lands, which have been 
enriched with manure, especially, were lixiviated 
in such a Season, the weather dry and bright, it 
is highly probable that we should find it im« 
pregnated with a considerable portion of nitrous 
^alts. Nitre is found naturally formed in Spain, 
Egypt, and China, and if it were not for the fre- 
quent rains we experience in this Country, it ig 



yrbbftbld our ouuiured lands would afford a con# 
^derable portioo of this Salt. 

The greatest desiderata, and what the Agrw 
Cokiire of England would be niost benefited by 
%^ the removal of the unsalutary influence of 
the cold Uorth-east Winds^ hu€ Misis, Frosts^ 
and those irregular Heats, so prevalent in the 
Sftonths of Aprils May, and June ; and the too 
£foqttent Sains which happen during the bloom 
and 611ing of the wheat in July and August. If 
we ever succeed in remedying these inconve* 
xnences, either by a more judicious manage^ 
ment of the Vegetable Surfiatce, or by Artificial 
Blectrical Agency, the Climate of England, if ie 
could not vie with, might at least be equal, 
with its other advantages^ to the most 
cm the Globc» 
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CHAPTER XIX. 

Efftcis of Electrical Agency — A Recommenda- 
tion of a Plan of occasionally Electrising the 
Atmosphere^ as well as occasionally dissipating 
its Electricity, &c. 



XT has before been mentioned, that the learned 
Beccaria found » in the South of Europe, that a 
clear transparent Atmosphere was almost always 
positively electrified; the same has been ob- 
served by electricians in this Country, when the 
weather has been clear in Summer, as well as 
frosty in Winter. The electric matter seems, at 
these tifties, to be regularly diiFused through 
the whole Atmosphere ; and, by keeping the 
particles of vapour asunder^ to preserve them 

in a state of solution. The Electricity, in this 

• 

«tate of the air, is not perceptible to our ordi- 
nary senses ; it is only when partial accumula^ 
tions happen that thunder storms arise. The 
great cause of our clouded Atmosphere, and fre- 
quent storms of thunder, in Summer, arises 
from the exhaled vapour being partially deprived 
of itj; Electricity by th^ great number of con* . 
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ductors which exist in the form of points, on 
marginal Extremities of leaves^ the bearded ears of 
comj and various other appendages which serve 
to constitute the organization and ai tire of the ve- 
getable world. These are incessantly detaching 
a portion of electric matter from the circumam- 
birat air, whenever it is charged in a higher de- 
gree than the Earth. 

To make this evident, only bring an electro- 
scope within a small distance of trees or hedges, 
whenever the air happens to be highly electrified 
during a negative state of the lo\yer Atmosphere ; 
for vegetables emit a quantity of electric matter 
to the air, which when near, the electroscope 
proves. In fact, these numerous conductors 
are perpetually tending to preserve an equili- 
brium between the electrical state of the Atmos- 
phere and the Earth. This conducting power 
of vegetables is very pleasingly seen during a 
frost, especially if attended with what is termed 
Rime. The terminating points of vegetables 
are then beautifully covered with crystals; 
that is, particles of water attracted together, 
and thus fixed by the conducting power of ve- 
getable matter. 

The vapour exhaled from the Sea is not so 
liable to be deprived of its Electricity, as that 
which arises from luxuriant vegetables ; owing 
to the sn^ooth and even surface, which the Ocean 
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presents to the Atmosphere, especially in calm 
weather. Hence frequently the sky is clear at 
Sea, when the Land is inveloped with cloud ; as 
often occurs during the Summer season in the 
British Channel, on the south- coast of England. 
To illustrate this point further, we will suppose 
that every particle of vapour, arising either from 
the Sea, or from a level surface of the Earth, as 
sand, &c. to be charged with a certain proportion 
of electric matter, which we will, for the sake of 
comparative calculation, call two; and th^t 
each particle, which issues from the under leaves 
of luxuriant grass, corn, or woodland, be deno- 
minated §ne ; these particles, by currents of air 
coalescing, or coming within the sphere of each- 
other's electrical influence, are npt repelled, but 
are attracted, and produce the coalescence. This 
may be illustrated by the following experiment : 
Suspend from the wires of two deep jars, with 
hempen thread to each, a small pith ball, a little 
moistened with water; let the jars be then 
charged with the positive Electricity ; if these 
pith balls are so placed as to be near together, 
they will mutually repel each other, the Electri- 
city being of the same intensity. Separate the 
jars, and bring a pointed wire to any partxom- 
municating with the internal coating of one of 
them, so as to draw off a fortiori of the charge, 
but not the whole : bring the jars, with their 
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suspended pith balls, again near to each other^ 
and they will be mutually attracted^ the balls 
will coalesce and adhere together^ from the co- 
hesive attraction caused by the moisture. This 
experiment is illustrative of the atmospheric pro- 
cess, when vaporous particles of difTereat df«- 
grees of density happen to meet in the sphere of 
reciprocal influence : and this is the general 
cause of rain, hail, or snow. The increase of 
intensity, when several particles of vapour unite, 
has already been explained, and is caused by 
the surface not being increase^ from the unioti 
of the particles in proportion to the bulk. When 
vapour floats over our heads, as in a cloudy day 
without rain, the particles are all of the same 
intensity with respect to their proporrionof 
electric matter, and therefore mutually repel 
each other ; like so many pith balls in electrical 
experiments. The rays of the Sun in Summer 
ape constantly counteracring the formation of 
clouds, when the electricity is strong, which^ 
for that time, continues pretty equal ; as is evi- 
dent by observing the small detached particles 
of vapour, and the enlightened edges of large 
clouds, as before observed. , When the floating 
vaporous particles come within the attracting 
distance, of the lower, or shaded part of .the 
cloud in larger quantities than the Sun can dis^ 
sipate^ storms ensue^ accompanied with light* 
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ning and thunder. A fog is occasioned by the 
formation of cloud in the lowest stratum of air 
on the Earth's surface, and ia generally positively 
electrified ; especially if the fog should be very 
dense, and unaccompanied by wind. Such 
strongly-electrized fogs are commonly dissolved 
into transparent air by ten or eleven o'clock in 
the morning, at Seasons when the sun has con-;* 
siderable elevation, as in Summer and Autumn ; 
which evinces the disposition vapour has to 
change into transparent air, when strongly and 
uniformly electrixed in a positive manne;r. These 
fogs sometimes turn to rain, though not fre« 
quently ;«and when it does occur, it is occasioned 
by vapour of a different temperature, or state 
of Electricity, formed in a higher stratum of air^ 
combining with vapour of the lower stratum : 
and thus^ by combination, forming rain. Might 
not, then, the blue, hazy, indolent Atmosphere^ 
so frequently experienced in England in the 
Spring and Summer months, and which is such 
an hinderance to vegetation, and so productive 
of blights, be disposed to disperse into clear 
transparent air, by artificial means ? as, for in- 
stance, charging it with a larger quantity of 
positive electricity ? In this state of the Atmos* 
phere, I feel persuaded, and experiments^ the 
results of which have been uniform, support 
t^e id»; that Art mi^t be made use of to su- 
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perinduce an additional portion of electric mat-- 
ter into the lower stratum of air, and thus pro* 
mote the tendency of vapour to precipitation or 
dissolution. 

Two revolutions of an excited electrical ma- 
chine, which may be performed in two seconds 
of time, will electrize the air of a room twenty- 
four feet long, by eighteen feet wide, and thir- 
teen high, as strongly as ever I have found fog 
electrified in the month of September ; provided 
a lamp or candle be placed on the insulated 
conductor, so as to diffuse the electric matter: 
and this electricity is, not wholly reabsorbed by 
the walls, floor, or ceiling of the room, in less 
time afterwards than one-fourth of an hour. 

Suppose, therefore, a building erected and 
furnished with machinery, something similar to 
a cotton or silk mill, and that the various move- 
ments consisted of cylinders or plates of glass, 
fitted up with rubbers, &c. for exciting electri- 
city ; and so arranged as to convey the electric 
matter into an insulated :upright bar, terminat- 
ing without the roof of the building, in a large 
lamp or a series of lamps and points for again 
diffusing the electrical matter in the circumam-' 
bient air ? I find, by calculation, that a force 
adequate to work a common pair of millstones^ 
would give motion to twelve hundred such elec- 
trical cylinders or plates of glass; If, therefore^ 
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one cylinder, in two seconds of time^ will elec- 
trize so many cubic feet of air contained in a 
room twenty-four feet by eighteen, and thirteea 
feet, high ; it might be easy to calculate what 
quantity of vapour for any given space and 
height, expanse being also attended to, in any 
given time : the number and power of such ap- 
paratus being previously ascertained. A calcu- 
lation might thus be formed to decide what 
number of machines would be adequate to elec- 
trize the whole Atmosphere of Great Britain one 
mile in height; for it does not appear that 
dense vapours ascend much higher than this in 
our Climate ; and the dry state of the transparent 
air would preserve the insulation : so that the 
^Electricity thiis given to the Atmosphere, would 
not diffuse its influence far above the vaporous 
Regions. Might hot one or two buildings, of 
the nature I have described, furnished with the 
requisite apparatus in each County, be adequate 
to effect all we want, so as to render the Seasons 
more propitious to the health of our growing 
crops. If ever an experiment should be tried, 
the building ought to be erected on a. heath, or 
at least in a situation devoid both of trees and 
buildings ; as these would reabsorb the electric 
matter: elevated land, but not mountainous, 
would be the most eligible. Such powerful 
machines as I have described, might perhaps 
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occasion local accumulations of electric matter/ 
and thus excite frequent thunder storms ; if so, 
a greater number of smaller exciting instruments 
might be applied in different parts of the Country. . 
The pendulums of our clocks, for instance, 
might be made tb furnish electrical matter to 
pointed insulated wires, communicating with the 
outward air, the Electricity being generated by 
approximating metallic plates in the way, that 
experiments have been performed by Bennet, 
Volta, Cavallo, and other ingenious Philo- 
sophers. 

Could we succeed in dissipating vapour^ a fro^ 
eess the reverse of this^ but equally henejtciafj 
would enable us to divert the existing electricity iH 
the Atmosphere during Seasons of unusual droughty 
so as to precipitate the aqueous particles at our 
pleasure. I have alluded to Thunder Storms, 
which might, in some cases, be occasioned, by 
the machinery described ; but it is more proba- 
ble we shall possess the means of preventing 
them, if requisite; as the lamps and points, 
terminating the large conductors, might be 
appropriated to the purpose of draining off the 
electric matter from overcharged clouds, and 
causing it to descend gradually to the Earth h^ 
tvi oblique communication with the lower part 
of the conductor, adapted for such occasional 
necessity. ; 
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* If ever thei^ ideas (and I wish here to be un- 
derstood^ that they are thrown out as suggesSians 
U exciU the attention of others more adequate to 
this important suhject than myself) should be rea- 
lized^ it would require- a previous extension of 
our Meteorological knowledge. A Board of, 
this kind should be united with other AgricuU 
toral EstabUshmenti^r conducting the process^ 
and the machinery shotild be made to act si- 
multaneously, and under telegraphic signals; 
t^herwise one county would be counteracting 
another; and no attempt should be made to 
effect a change in the weather, except in those > 
instances, where there can be no doubt of the 
efficacy of such change, whether it should be for . 
fair or rain. It might not be desirable to have rp-» 
course to Art at all times ; but only when the 
weather is in /^/ extreme^ which is universally 
considered unfavourable to animal and vege- 
table life. Thus if, in the Spring- season, by 
kcepiDg the air strongly electrified, we might 
perhaps be able to prevent the deleterious ef- 
fects to our fruits and vegetables, arising from 
migenial weather in April and May. 

The frost, that is the descent of the cold air 
ill calm Nights, would hs^pen the same ; but 
the embryo fruit would perhaps be preserved by 
the stimulus of Electricity, substituted as a sue-* 
ctdaneum in the absence of heat. In a dry 
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state of the air^ we often find a firost in the^e 
Months very severe, when the air is highly" 
electrified ; and this appears to be the reasoa 
that oar fruit trees are not injured ; but if a frost 
happens when there has been rain the EvenSng 
before, and the moist state of the air renders it 
so ' powerful a conductor that no Electricity is 
perceptible, it scarcely then.«ver fails to produce 
such a frost- as to destroy our crops* Hence . 
close, moist, and Idw situations^ suffer more on 
such occasions from Spring frosts than ground 
moderately elevated : the cold, it is true, is not 
greater in low situations, in a calm Night, than 
those more elevated ; but the absence of Elec-^ 
trical influence appears to be an additional cause 
why such sitOarions especially, if closely sur« 
rounded with plantations, suffer most from its 
effects. According to the most accurate expe- 
riments, the presence of electric matter pro- , 
motes the growth of vegetables, and is con- 
ducive to the evaporation of water. Seeds are 
found to germinate much quicker, if constantly 
electrified, in comparison with other seeds of the 
same kind, kept under similar circumstances 
with respect to heat and moisture, but destitute 
of this influence. — (Fid. Phytohgia^ p.Bll.J 
It is an old and generally-received maxim- 
amongst gardeners, that thunder hastens the 
filling of the pods of peas ; and storms of thun- 
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der and lightning doubtless prevent fruit and 
hop-plantations ' from the depredations of the 
Aphis, and relieves them when attacked by these 
'destructive Insects. Nor is it improbable, if wc 
could keep the air constantly electrified, during 
the filling and ripening of wheat, that it would 
entirely escape either the disease of blight, smut, 
, or mildew ; the ears of barley and cone-wheat 
are armed with an awn or beard, and therefore, 
it has been observed, are not so liable to be in- 
jurcd by either of these as Lammas- wheat. May 
this not be owing to the greater portion of 
electric matter, mutually given and received by 
the vegetative process in this kind of grain? 
Both these give and receive Artificial Electricity 
rapidly, as may be easily perceived by placing 
the bearded ears of corn on the charged con- 
ductor of an electrical machine, and others on 
the cap of an electroscope ; the influence on the 
gold leaf will be as quick, or nearly so, as if two 
candles had been used, and will be sensibly af- 
fected at twelve or fifteen feet distance. The 
branches of the Fir and Pine, from their finely, 
divided leaves, presenting a large surface of 
marginal and other points to the air, become 
very powerful conductors of electric matter. 
Those whose habitats are principally in high 
Northern latitudes, are enabled by their resinous 
jukes to resist the rigours of Winter, and con- 
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stantly to retain tbeirfoliage; as in North Anxeri- 
ca, Norway, Sweden, Russia, Scotland, and the 
North of Germany. The organization of this cla$$ 
of vegetables, so peculiarly adapted to th^ various; 
inconveniences arising from Climate in higher 
latitudes, points out a wise design, that has hi- 
therto escaped observation. The retention of 
the leaves by the Pine and Fir tribe, with the ex- 
ception of the Larch, during the Winter Season^ 
seems intended to answer a most important pur* 
pose ; that of drawing off a portion of electric 
matter from the Atmosphere; and thus prevent- 
ing the great dryness and cold, which would 
otherwise be prevalent in seasons of severe frost. 
There is a sufficient quantity of aqueous matter 
combined with the resinous in these trees, to 
give them the power of conducting Electricity ; 
and the construction of their leaves, as we pre- 
viously observed, is admirably adapted for this 
purpose. At the same time the violent winds, 
which these trees are necessarily exposed to, ex- 
perience little obstruction, as the air \% enabled 
readily to pass the interstices of the leaves ; but, 
kst the rebistance should be too great for the trunk 
to bear, they are endued with a much greater de- 
gree of flexibility tlun deciduous tr^es, a$ the 
Qak, Chestnut, &c. If the Pine and Fir tribes 
had been furnished with leaves of the breadth 
of the Oak, Chestnut, or Laurel, the conducting 
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swface would not have been greater ; if so great, 
as it is by the present minute division of the 
leavies : at the same time if they had been patu- 
lous, the force of the Wind in Winter must in- 
evitably have broken their trunks, or torn up 
the trees by the roots. 

The great importance of snow in high Nor- 
thern latitudes, to preserve the internal warmth 
of the Earth, has been universally admitted; 
and plants, which have been removed from 
those into lower ones have perished for want of 
this protection. An instance of this kind oc- 
curred at Upsal, in Sweden, some years since. 
(Darwin.) We know, from experiepce, that 
evaporation takes place even in ice and snow. 
The process is much slower than from water; 
therefore in countries subject to settled frosts, as 
Russia, North America, &c. the Atmosphere 
would be so strongly charged with Electricity 
in Winter, as to preserve a constant transparency 
in the air, which would be liable to absorb the 
snow by means of evaporation ; and thus expose 
the surface of the earth to the utmost rigour of 
severe frosts. One cause why electric matter 
become^ so plentifully diffused in the Atmos- 
phere in frosty weather, is the dry state of the 
air preserving the insulation better, arid the crust 
of ice on the surface of the ground being a very 
imperfect conductor ; so that a very sin^l por- 

kk2 



S56 Bffects of EUcirieal Agency, &c. 

tion of this fluid is at this time drawn off^ ex- 
cept by means of trees. 

Forests of Pine in Europe extend as far South 
in Germany as Vienna, and even to the shores 
and Islands of the Mediterranean ; though they 
are not met with there so frequently, and in 
such abundance, as in countries to the North. 
The winters are very severe in those parts of 
Germany, which are at a distance from the Sea ; 
it is necessary, therefore, that much snow should 
fall, to preserve the genial temperature of the 
ground : accordingly we find not only the pine 
very prevalent in the remains of the ancient 
forests in Germany, but also theOak and Beach. 
In fact these forests consist almost entirely of 
such trees ; the latter, it is true, are not evef- 
greens, but then they retain a portion of their 
withered leaves the greater part of the Winter, 
long after they cease to be useful in prepar- 
ing the necessary juices. Why should such 
trees thus retain their leaves, if, by such reten^- 
tion, some beneficial purposes were not to be 
answered ? The leaves of the Elm, Plane, Chests . 
nut. Acacia, &c. that are natives of milder 
Climes, shed ther leaves as soon as they cease to 
b^ useful in the process previously alludeci to. 

From experiments I find, that a winter branch 
of Oak or Beach, which has not been deprived 
of Its withered leaves, will conduct^ that is draw 
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off J from an electricised Atmosphere/ a much 
larger portion of electric matter^ than such 
branches would do^ when they have been de* 
prived of their leaves ; and as these trees are 
principally met with in latitudes where the 
rigour of winter makes it necessary for the pre* 
servation of aniijnal and vegetable life, that a 
great quantity of snow should be precipitated ; 
we may conjecture, if not conclude, that the 
extensive conducting surface, obtained by the 
retention of the foliage^ during the winter, is in-* 
tended, by an omniscient Providence, to an- 
swer some great and beneficial design : and, 
amongst others, the one here suggested does not 
appear the least important. The power of Elec- 
tricity, in influencing the growth of vegetables^ 
occasioning currents of air,superinducingchangej0 
in the Atmosphere, and regulating the state of 
the weather, is at present but little understood ; 
the study of this department of science holds 
out the probability however of a vast accession 
to the present stores of human knowledge; and, 
it is to be hoped, will soon excite the pointed 
attention, and stimulate the exertions, of Philo- 
sophers in this enlightened age : so that, at no 
very distant period, we may possibly be able, 
not only to prevent sudden changes, but check 
violent extremes in the weather, and render the 
cold^ humid^ and fickle Climate of Britaia 
6 
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equal, if not superior, in salubrity ^nd fertility, 
to many Countries at present enviable foir their 
settled Atmosphere and udclouded Skie^. 

. It has already been remarked, in the cotirse 
of this humble attempt to driw the attention of 
Physiologists to the study olf Meteorology, th« 
the changes eiSected on thi surface of the Earth 
by the improrements in Agriculture, have hi- 
therto produced only an accidental influence on 
the weather. When mendirectly attempt an ame- 
lioration of the Climate by any of the means 
here suggested, or by others which hereafter 
may be offered, it will form a new and highly 
important ^ra in the various branches of Agri- 
cultural and Rural Economy, and in those Arts 
and Sciences, which are intimately connected 
with the prevention of Disease^ and the prescr- 
vadon of Life. 
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